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ABSTRACT
\ 2 31 q

This Report describes the current best estimate of the Ranger VII
spacecraft flight path and the way in which it was determined. Deep
Space Instrumentation Facility tracking of the spacecraft was virtually
continuous from injection to lunar impact. Dramatic TV photos of the
lunar surface were received at the Goldstone tracking station during
the last 17 min before impacting the Moon, in what was later to be
named the lunar “Mare Cognitum.” This event marked the first time
that man has succeeded in obtaining closeup photographs of the front
side of the Moon. Postflight analysis of the tracking data resulted in
valuable determinations of the masses of the Earth and the Moon,

JPL TECHNICAL REPORT NO. 32-694

tracking station locations, lunar ephemeris scale factor, and lunar ra-

dius to the Ranger VII impact point, to within 0.4 km.

I. INTRODUCTION

This Report describes the current best estimate of the
Ranger VII spacecraft flight path and the way in which
it was determined, Deep Space Instrumentation Facility
(DSIF) tracking of the spacecraft was virtually continu-
ous from injection to lunar impact. Postflight analysis of
the tracking data resulted in valuable determinations of
the masses of the Earth and the Moon, tracking station
locations, lunar ephemeris scale factor, and radius of the
Moon at the Ranger VII impact point. The impact loca-
tion of Ranger VII is known to within 1.0 km, using the
standard deviation as a measure of uncertainty.

The primary objective of the Ranger Block II1 (Ranger
6 through 9) flights is to obtain TV pictures of the lunar
surface which will be of benefit to both the scientific

program and the U.S. manned lunar flight program. The
Ranger VII spacecraft, which was launched from Cape
Kennedy on July 20, 1964, and 68 hr 36 min later im-
pacted the Moon on target on July 31, accomplished its
primary objective. This flight, as did Ranger VI, dra-
matically demonstrated the capabilities of Earth-based
radio guidance. The Ranger VII postflight analysis pro-
vided significant determinations of the physical constants
mentioned above, which are in excellent agreement with
similar determinations realized from the Ranger VI
postflight analysis.

During the launch phase the Atlas and Agena stages
performed within tolerance and injected the spacecraft
into a grazing, backside impact trajectory with the Moon.
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The Sea of Storms was selected as the general area of
impact, since it was the most favorable location for the
prevailing lunar surface lighting conditions. Seventeen
hours after launch a near perfect midcourse maneuver
was executed. The resultant impact point was only 13
km from the center of the chosen target area. This differ-
ence is well within the bound expected and is a combina-
tion of the errors in the orbit at the time the desired
maneuver was determined plus the tolerances of the
spacecraft guidance hardware.

Section II of this Report describes the DSIF transpon-
der orbit determination. Comparisons are made among
determinations based on premaneuver tracking only, post-
maneuver tracking only, and combined estimates based
on premaneuver and postmaneuver tracking. Solutions
for the masses of the Earth and the Moon, lunar ephem-
eris scale factor, and tracking station locations are
compared to determinations based upon the Mariner II
(Venus) and previous Ranger missions. The determination
of the lunar radius at the Ranger VII impact point is also
presented. The final TV pictures serve as an independent
check on the lunar impact point as estimated from the
orbit determination process.

Section IIT discusses the operational considerations
associated with the midcourse maneuver policy and the

execution of the maneuver. The postflight evaluation
described in this Section shows that the response of the
spacecraft to the maneuver turn and velocity increment
commands was well within the expected tolerances.

Section IV summarizes the key spacecraft events for
the mission, and it describes the Ranger VII orbit in terms
of its trajectory parameters near the Earth, in translunar
flight, and near the Moon.

Section V describes the Air Force Eastern Test Range
(AFETR) tracking of the Agena launch vehicle. The
Eastern Test Range (ETR) orbit analysis is divided into
three parts: (1) the parking orbit; (2) the postinjection
but preretrorocket phases, during which the spacecraft
was still attached to the Agena; and (3) the postretro-
rocket orbit of the Agena.

Section VI summarizes the key events in the DSIF
tracking of the Ranger VII mission and gives a general
description of the DSIF stations and tracking modes. The
determination of the lunar radius at the Ranger V11 impact
point is a direct function of the “recorded” time of im-
pact. The recordings of this event time, as measured by
the DSIF Goldstone tracking stations, are presented and
discussed.

Il. ANALYSIS OF DSIF TRANSPONDER TRACKING DATA

A. Introduction

The purpose of this Section is to present the techniques
used to determine the best estimate of the Ranger VII
spacecraft flight path, and other significant results ob-
tained from the DSIF tracking data. Not only was it
possible to determine the spacecraft flight path to a high
degree of accuracy, but, in addition, certain physical
constants and station location parameters were derived.
The 0.06 sec time difference between predicted and
observed landing time, and the close agreement between
the predicted and observed landing point are both excel-
lent measures of the accuracy of the estimated flight path.

The tracking data are divided into two logical blocks:
(1) data taken prior to midcourse maneuver execution,
and (2) data taken after midcourse maneuver execution.
Consistent answers are obtained when these blocks are
analyzed either independently or combined. In the latter,
the uncertainties are significantly smaller. The Orbit
Determination Program (ODP) of the Jet Propulsion Lab-
oratory (JPL) (Ref. 1) is the principal analysis tool. This
Program utilizes an iterative, modified-least-squares tech-
nique to find the initial conditions at injection epoch
which causes the weighted sum of squares of the resid-
uals (observed minus computed) to be minimized. The
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term “modified” is used to indicate that the weighting
of individual data types is accomplished in a different
manner than in the usual least-squares method.

The initial real-time estimate of the Ranger VII space-
craft orbital elements, and initial DSIF acquisition infor-
mation were provided by ETR. These elements were
obtained from tracking the Agena vehicle C-band trans-
ponder during the period from injection into lunar
transfer orbit to Agena—spacecraft separation by the ETR
tracking stations. ETR tracking data were not used for
the flight path determination results presented in this
Section. A complete discussion of the ETR data may be
found in Section V.

B. Summary of Data Used in Orbit Determination

The DSIF tracking stations provided continuous track-
ing data from shortly after transfer orbit injection until
Junar impact. Figure 1 summarizes the tracking station
view periods and their data coverage for the entire mis-
sion. Figures 2, 3 and 4 are tracking station stereographic
projections which show the trace of the spacecraft trajec-
tory for the view periods shown in Fig,. 1. A more com-
plete sequence of tracking events and ground station
tracking modes may be found in Section VI.

Table 1 summarizes the tracking data used for both
the inflight and postflight orbital calculations and analy-
ses. This Table provides a general picture of the per-
formance of the data recording and handling systems.
The JPL Tracking Data Editing Program (TDEP) (Ref. 2)

LAUNCH

i

|

GOLDSTONE 12 i
WOOMERA 4l I
|

I

i

1

MlDC|0URSE MANEUVER

is used to edit all incoming tracking data, and to prepare
a data tape for input to the ODP. The total number of
data points received are shown in column 3, and the
number of points rejected by the editing program are
shown in columns 5, 6, and 7. The points in column 5
are the result of applying a doppler differencing test to
detect gross errors. Hence, whenever a bad point is
found, the following point will automatically fail the
difference test and be rejected. It should be noted that
during flight operations, no attempt is made to recon-
struct data points which were rejected for bad format.
A data point is given a bad data condition code when
automatic detectors, at the tracking stations, sense that
the data would be unusable. These detectors have man-
ual overrides which are used whenever an equipment
malfunction is suspected, and during periods when the
transmitter is being retuned prior to sending commands
to the spacecraft or transferring transmitting assignment
to another station. The reason for the excessive number
of points shown in column 7 for the first pass for Stations
51 and 59 is given in Section VI. Otherwise, the number
of rejected points shown in columns 5, 6, and 7 appear
reasonable.

The blunder points shown in column 8 result from
applying the rejection limits seen in column 9. These
limits are based on experience gained in previous mis-
sions, and on the philosophy that it is better to imme-
diately reject questionable points, which could create
difficulties in converging to an orbit, than to attempt to
salvage every point. This is particularly true when very
few data are available during the early phase of the
mission. The data shown in column 10 were obtained
from the data tapes punched at the stations and mailed
to JPL at the conclusion of each tracking pass.

LUNAR IMPAClT
|

I
JOHANNESBURG 51 §
MTS 59 §
o] 112 o]

JULY 28,1964 JULY 29, 1964

[C__] vISIBLE, NO DATA

- OBTAINING TWO-WAY DOPPLER
DATA ONLY

v Og'lgléllL\lEINgA;XIO-WAY DOPPLER AND

JULY 30, 1964 JuLy 31, 1964

GMT, hr

B OBTAINING ANGLE DATA ONLY

<§ OBTAINING BAD DOPPLER AND
AN\ ANGLE DATA

Fig. 1. Ranger VII tracking station view periods and data coverage
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Table 1. Summary of data used in orbit determination

Points lost Points used in
) Nu-mber of due to bad Bad data Blunder Rejection postflight
Station Data type Points points 'f“d °B¢d form?'/ adjacent  |condition code/ points/ limits on analyslis,
received in real time/ |(% of received) point/ (% of received]|(% of received)| blunder points obtained from
(% of received) {% of recelved) station tapes®
m 2) 3) 4 (5 6) [74] 8) 9 1o
Premidcourse
12 2-way
Pass No. 1 doppler 335" 66/(19.7) 0/(0:0) 1/(0.3) 5/(1.5) 0/(0.0) 0.2 cps 158
41 2-way
Pass No. 1 doppler 323 267/(82.7) 2/(0.6) 12/(3.7) 36/(11.1) 6/(1.9) 0.2 cps 258
HA 399 3257(81.4) 5/(1.3) 0/{0.0) 9/{2.3) 60/(15.0) 1 deg 0
Dec 399 325/(81.4) 5/(1.3) 0/10.0) 97(2.3) 60/(15.0) 0.1 deg 0
51 2-way
Pass No. 1 doppler 78 0/(0.0} 0/(0.0) 4/(5.1) 65/(83.3) 9/(11.5) 0.2 ¢ps 0
HA 162 23/{14.2) 0/{0.0} 0/10.0) 127/({78.4)° 12/(7.4) 0.3 deg 0
Dec 162 24/(14.8) 0/(0.0) 0/(0.0) 127/(78.4)° 11/(6.8) 0.1 deg 0
51 2-way
Pass No. 2 doppler 493 420/(85.2) 15/(3.0) 15/(3.0) 36/(7.3) 7/{1.4) 0.2 cps 428
HA® 700 80/{11.4) 23/(3.3) 0/{0.0) 16/(2.3) 17/(2.4) 0.3 deg ]
Dec® 700 79/{11.3) 23/(3.3) 0/(0.0) 16/{2.3) 18/(2.6) 0.1 deg 0
594 2-way
Pass No. 1 doppler 71 5/(7.0) 0/(0.0) 17(124) 29/(40.8) 36/{50.7) 0.4 ¢cps 5
Postmidcourse
12 2-way 485 414/(85.4) 8/(1.6) 26/(5.4) 0/{0.0} 37/(7.6} 0.2 cps 414
Pass No. 1 doppler
12 do. 721 688/(95.4) 5/(0.7) 3/10.4) 8/{1.1) 17/(2.4) do. 687
Pass No. 2
12 do. 675 236/(35.0)" 14/(2.1) 15/(2.2) 18/{(2.7) 1/{0.1) do. 634
Pass No. 3
41 do. 447 356/(79.6) 5/(1.1) 32/(7.2) 34/(7.6) 20/{4.5) do. 355
Pass No. 1
41 do. 295 264/(89.5) 3/(1.0) 6/(2.0) 18/(6.1) 47/(1.4) do. 251
Pass No. 2
51 do. 329 256/(77.8) 13/(4.0) 15714.6) 38/(11.6) 7/{2.1) do. 256
Pass No. 1
51 do. 474 365/(77.0) 20/{4.2) 35/(7.4) 34/(7.2) 20/{4.2) do. 381
Pass No. 2

aData points are obtained from station data tapes to avoid transmission errors.

bincludes 161 points of 10-sec data taken during spacecraft reorientation prior to midcourse motor ignition.

cApproximately 564 angle pairs were Ignored during real-time computations.

dNot scheduled to provide tracking data after pass No. 1.

eincludes 43 angle pairs taken while spacecroft was below station horizon.

1The last real-time orbit was calculated approximately 1 hr before impact. Hence,

378 good doppler points were not used during flight operations.

These data were not included in postflight orbital computations.
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C. Data Weighting and Error Sources

In the modified-least-squares method used in the ODP,
the weighting values for the individual data points are
determined by the expected (or measured) “effective
variances.” The weighting scheme used in the program
developed by T. W. Hamilton? considers all known error
sources to determine the “effective variance.” Two classes
of error sources are associated with the data used in the
Ranger VII orbital calculations namely: (1) two-way dop-
pler, and (2) hour angle (HA) and declination (Dec).

The error sources for two-way doppler are:

1. Trajectory computation errors due to rounding
errors in the Cowell integration (Ref. 5).

2. Doppler counter rounding errors due to “start” and
“stop” gate pulses not occurring at times such that
an integral number of cycles has passed, or by vari-
ations between “start” and “stop” pulses.

3. Ground station transmitter reference frequency
errors either in absolute frequency or reference
oscillator frequency drift. The reference frequency
is controlled by a temperature stabilized, voltage
controlled oscillator (VCO) at Stations 41, 51 and
59, and by either a VCO or a frequency synthesizer
(SYNTHESIZER) driven by a rubidium frequency
standard at Station 12. The drift rate is 1 part in
10%/15 min for the VCO, and 3 parts in 10"/hr for
the rubidium standard.

4. Doppler counter error due to dropped or added
cycles in the presence of a low signal-to-noise ratio.

5. Refraction correction errors due to the difference
between the atmospheric model in the ODP and
the actual atmosphere at a given time.

6. Spacecraft antenna motion caused by spacecraft
tumbling or stabilization motion.

This approach was first used at JPL by A. R. M. Noton in “Effect of
Correlated Data in Orbit Determination From Radio Tracking
Data,” August 1959 (internal communication ). Further discussion
was given by A. R. M. Noton, E. Cutting, and F. Barnes (Ref. 3).
T. A. Magness and J. B. McGuire have developed mathematical
expressions to contrast the performance of least-squares, modified-
least-squares, and minimum covariance estimators in terms of the
eigenvalues and eigenvectors of the data noise covariance matrix

(Ref. 4).

2T. W. Hamilton, “Apriori Weighting Coefficients,” April 12, 1962
(internal communication).

The error sources associated with angular (HA and
Dec) are:

L. Angle jitter or variation about the aiming point
caused by the antenna drive servomechanisms.

2. Angle correction errors caused by differences be-
tween the empirical correction model, which is
based on the antenna optical axis, and the RF
pointing axis.

3. Angular encoder readout errors caused by inaccu-
racies in compensation cams. Resolution is plus or
minus one count which corresponds to 0.002 deg.

4. Refraction correction errors due to the difference
between the atmospheric model used in the ODP
and the actual atmosphere at a given time.

The manner in which the error sources enter into the
weighting scheme may be seen in the following expres-
sion which is used to compute the effective variance o
for weighting a given data point

26 s? 2 Max 1 Tcorrelation
“ i gi 3 T

sample

A
o =

where

i = basic error source

A
s? = variance of the basic error source

A
gi = sensitivity coefficient

Il

“correlation width,” in seconds, of the
basic error source

Tcorrelatlon

A

Tsempre = sample spacing, in seconds

Table 2 shows the functional form of the sensitivity co-
efficients associated with HA, Dec, and two-way doppler.
These coefficients are computed in the ODP, and
Teorretation, Tsampre, and the variances (s2) are on the data
input record supplied by the TDEP. Specifically, Tampie
is obtained directly from the sample time indicated in the
tracking data. Teorreration and s¢ are obtained from con-
trol cards read into the TDEP in a single-weight code
word® by the orbit engineer. The numerical values used
for Teyrreration and s? are based on a priori knowledge of
the individual tracking stations gained from previous

3Two-way doppler data for Station 12 requires the use of two-weight
codes to reflect the two methods of controlling the transmitter ref-
erence frequency; i.e., VCO and SYNTHESIZER,

E
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Table 2. Sensitivity coefficients, g;, for HA, Dec and
two-way doppler
Error Sensitivity coefficient
source Hour angle Declination Two-way doppler
1 1/cos {Dec) 1 1
2 1 1 171,
3 1 1 ple
4 Ar {HA) Ar (Dec) 1/°/37.
5 - = - Arp
6 - R 1
cos @ sin® (HA)
Ar (HA} = ————— (Ar %)
cosysin o
Ar(Dec) = cosysing — sinycosPcoso (Ar )
cos (Dec)
¢ = geocentric latitude of tracking station
v = elevation angle
o = ozimuth angle
Ary = refraction correction for elevation angle
= 57.2957795 n bib:/340.0, for v < 0.3 rad
— 57.2957795 n X 107° cot v, for v 2> 0.3 rad
n = index of refraction, nominally 340.0
by = 1.0 — (1.216 X 10° by ) — {51.0 — 300.0 v) Vbs
b: = [7.0 X 107/(0.0589 + v] — 1.26 X 10°*
by = 1/10" (r — RE)
r = geocentric radius to spacecraft
RE = Earth’s radius
Arp = 0.0018958 [(sin A + 0.06483)™"*
—{sin B + 0.06483)"*] n/340.0
A=y +Tcy/2
B=1v — T 7/2
T. = doppler count interval, sec
p = range from station to spacecraft

missions and on error models for the various error sources.
Table 3 presents values of gi, 83, Tcorretation, and the re-
sulting contribution to the total weight from each basic
error source computed at two different times along the
trajectory. The individual data weights for the entire
trajectory for a given orbital calculation may be seen in
the tracking data residual listings in Appendix E. It is
interesting to note the change in data weight when the
transmitter was switched from SYNTHESIZER to VCO
at 08:41:32 GMT on July 29th in the premaneuver orbit.

The contribution to the total weight due to spacecraft
tumbling was considered to be zero since the only tum-
bling occurred between injection at 17:20:01 and Sun
acquisition at 18:06:52 GMT. During this period 30 sec
of usable data were received from Station 59, and 8 min

of usable data from Station 41. Figure 4 presents a dra-
matic example of doppler sensitivity to spacecraft mo-
tion. The doppler residuals seen in the Figure were
observed at Station 41 during Sun Acquisition sequence.
The residuals to the left of 18:00:00 GMT show space-
craft tumbling prior to exit from the Earth’s shadow,
and those to the right show the motion of the spacecraft
while it was searching for the Sun. When the spacecraft
was in the cruise mode maintaining Sun-Earth lock, the
maximum change in doppler phase due to the limit
cycle was 0.1 cycles.

In Table 2 it may be seen that the effect on the total
weight for the doppler counter error sources (rounding
and added or dropped cycles) may be minimized by
using a long counting base. This is accomplished at the
DSIF stations by taking continuous count doppler with
a dual counter system. That is, one counter continuously
counts cycles that have passed from some start time.
When it receives a pulse to supply a doppler sample, it
transfers its contents to another counter without inter-
rupting its counting action. The contents of the second
are then translated from binary-coded decimal (BCD)
to decimal and punched on paper tape. Doppler refrac-
tion correction (error source 5) is not a predominant
error source except possibly for the early part of a mission
when the elevation angle rates are high. For this mis-
sion, only 30 sec of early usable doppler data were avail-
able from Station 59. The transmitter reference frequency
drift (error source 3) is a major contributor to the total
doppler weight for stations using the VCO; but is negli-
gible for Station 12 when using the SYNTHESIZER. For
example, near lunar encounter where the contribution
from this source is a maximum, the error attributed to the
frequency drift for the SYNTHESIZER is o* = 0.08756
X 10, and for the VCO it is ¢ = 375.6 X 10,

For the angular data types (HA, Dec), the predominant
error sources are angle correction errors and encoder
errors. During Ranger VII correction errors of 0.1 deg and
encoder errors of approximately 0.02 deg peak-to-peak
were noted. Plots of these errors may be seen in Figs. 5
and 6 in which the residuals represent the error remain-
ing after the angle corrections had been applied. Due
to these large errors, angular data were not used in the
orbit calculations except during the early phase of the
mission. They were very helpful in obtaining the first
orbital estimates since there was a scarcity of usable
data during the first two hours after injection. The con-
tribution due to refraction correction errors was rela-
tively small and was not used for local elevation angles
greater than 17 deg. The affect of angle jitter errors on

9
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Fig. 5. Station 41 doppler variation during Sun acquisition

the total HA weight was determined by the declination
angles seen during the mission. For Ranger VII,declination
angles ranged between 349 and 7.8 deg. In Table 2 it
may seem that this error source contributes very heavily
to total HA weight for declination angles near 90 and
270 deg.

For both doppler and angular data, an additional error
source exists; namely, the differences in absolute time
between the station clocks. For Ranger VII, an experi-
mental method was used to determine these differences
to within 1 msec during flight operations. This method
is based on two stations measuring the time of a spe-
cific telemetered event (occurring when both stations
have the spacecraft in view) and correcting these times
for differences in station-probe range. The event meas-
ured was a telemetry synchronization pulse which oc-
curred every 1000 sec. At the stations the event time
was measured using an analog recorder operating at a
paper speed of 60 in./sec. In addition to the synchroniza-
tion pulse, a BCD time code and a 100 pps timing ref-
orence was recorded. It was assumed that the signal
transit time through the equipment (i.e., from antenna
to recording device) was the same for all stations. Re-
sults of these measurements indicate a 6 msec difference
between the clocks at Stations 12 and 41, and a 3 msec
difference between Stations 12 and 51. The detailed affect
of these biases on the estimate of the Ranger VII flight
path is small but is being carefully investigated.

The sample spacing to be used at the tracking stations
is determined by the tradeoff between doppler counter
rounding errors and truncation errors occurring in the

doppler frequency computations. The expression used in
the ODP for these computations is

f(tw) = f:_:’éf F(oat

where f(ts) = the integrated doppler frequency, which
should be observed by a station at time
tob-

T = tob - %T
r = sample spacing

F(t) = the instantaneous frequency of the dop-
pler shift which should have been ob-
served at time £.

This integral is evaluated by expanding a Taylor series
about T and integrating term by term leading to

f(t) =+ F(T) + % () + O(F™)

Thus, the truncation error is a function of r and the
fourth derivative of the frequency (which is, in turn,
dependent on the fifth derivative of range). For this mis-
sion sample spacing had to be reduced during three
phases of the flight: (1) near Earth, (2) during maneuver
motor thrusting, and (3) near lunar encounter. For these
phases sample spacings of 5, 10, and 10 sec, respectively,
were used. At all other times a sample spacing of 60 sec
was used.

11
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It is believed that the total weight applied to angular
and two-way doppler data is somewhat conservative, and
that all error sources which contribute a measurable
amount of the total weight have been taken into account.

D. Premaneuver Orbit Based on Premaneuver
Tracking Only

Table 4 summarizes the data used for the postflight
analysis of the premaneuver data, and presents the sta-
tistics pertaining to these data. It will be noted that only
two-way doppler data were used in the orbit calculation.
Angular data were not used because of biases due to
the inadequacy of the angular correction model. These
biases may be seen in Figs. 6 and 7, and the correction
model errors will be explained more fully in Section VI,
From Table 4 it may be seen that the noise level for all
stations except Station 59 varied between 0.001 and 0.022
m/sec. At Station 59 the noise level was higher (0.031
m/sec), since a higher sample rate of 1/5 sec was re-
quired due to high spacecraft acceleration. Residual
plots for the premaneuver data may be seen in F igs. 8
through 13. It should be noted that these plots do not
pertain to this particular calculation; but, as will be
pointed out in the section on combined results, they
deviate by an insignificant amount from the residuals of

this orbit.

Table 5, columns 1 through 8, shows the parameters
which were estimated and the a priori information used.
For this orbital calculation, large a priori uncertainties
were placed on all parameters so that the final solution
would be determined solely by the tracking data. For the
station location uncertainties, the X,, X,, X; coordinate
system (centered at the tracking station) was used. In
this system, X, and X, are in the equatorial plane with
X, in the longitude direction and X, normal to the Earth’s
spin axis. X; is in the direction of the Earth’s spin axis.
A 1-0 a priority of 500, 500, and 100 m was used for X,
X;, and X, respectively, and then rotated into the station
spherical coordinate system (radius, latitude, and longi-
tude) for input into the ODP.

Column 4 of the Table contains the statistics asso-
ciated with this orbital calculation at injection epoch,
maneuver epoch, and lunar impact. At injection epoch,
the smallest uncertainty in the Cartesian orbital elements
appears in the X direction, and the largest in the Z
direction. This is as expected since the spacecraft orbital
plane is almost coincident with the X-Y plane, and the
spacecraft motion is predominently in the X direction,
The doppler measurement is also in this direction; there-
fore, X and Y should be well determined. Since Z is
normal to the doppler measurement, it will not be as well
determined. The uncertainty in the universal gravita-
tional constant times the mass of Earth (GMg) was re-

Table 4. Statistics on premaneuver datq

" With postmaneuver as
No a priority from postmaneuver wit posfmal.leuvor as a priority plus REM
Number of a priority constraint
Station doppler
points Standard Standard Standard
deviation®, Mean, cps Remarks® deviation, Mean, cps devidation, Mean, cps
<ps cps cps
12 &1 0.007¢ +0.0031 Data taken below 17-deg elevation 0.0082 0.0018 0.0079 —0.0003
using rubidium frequency standard :
23 0.0105 —0.0055 Data taken above 17-deg elevation 0.0105 —0.0040 0.0102 —0.0041
using rubidium frequency standard
74 0.0142 +0.0036 Data taken above 17-deg elevation 0.0142 —0.0023 0.0141 0.0000
using voltage controlied osc {VCO)
41 252 0.0100 +0.0012 Data taken above 17-deg elevation 0.0102 ~—0.0003 0.0100 —0.0006
using YCO
é 0.0059 —0.0016 do. 0.0060 —0.0003 0.0060 —0.0041
51 428 0.0100 ~—0.0019 do. 0.0102 0.0026 0.0100 —0.0010
59 5 0.2010 —0.0203 do. 0.1980 —0.0080 0.1970 0.1390
tIn the Ranger ViI station configuration for L-bond frequency, 1 counted doppler cycle == 0.156 m.
®Remarks concerning rubidium frequency standard and VCO refer to method used to provide ground station transmitter refersnce frequency.
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Fig. 11. Station 51 premaneuver pass No. 2 two-way doppler residuals (start 21:53 GMT)
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duced below the input a priority; however, the reduction
was not as great as that in Ranger VI where it dropped
from 10 to 4.25 km*/sec?. This is because only 30 sec of
usable early data were available for Ranger VII; whereas
in Ranger V1, approximately 2 min of early data were
available. Station radius uncertainties were appreciably
below the input a priority for all stations except Station
59 where only 5 data points were available.

Numerical values of the estimated parameters are pre-
sented in Table 6, column 4. The encounter conditions
obtained by mapping the trajectory forward to impact
may be seen in Table 7, column 3. For certain param-
eters, the B plane system (defined in Appendix A) is

used (Ref. 6). The statistics associated with the encounter
parameters are given in Table 8, column 1. In this Table,
the semimajor axis (SMAA) and the semiminor axis
(SMIA) define the dispersion ellipse in which impact will
occur. DEL T is the uncertainty in linearized time of
flight along the incoming asymptote. Other terms used in
this Table are defined in Appendix G. The correlation
matrices at injection and maneuver epochs are presented
in Tables 9 and 10.

The conclusions of the premaneuver data analysis are
that.a good fit was made to all the doppler data, and that
the solutions for the physical constants are consistent
with presently accepted values,

Table 6. Values of estimated parameters?

Premaneuver Premaneuver With REM Postmaneuver Postmaneuver With REM
Estimated Uni Nominal —no a priority | with a priority cons.lminl —no a priority | with a priority constraint
parameters (;':s o(n;l)na from from applied to from from apelied to
1) postmaneuver postmaneuver column {5) premaneuver postmaneuver column (8)
(4) (5 solution (71 (8) solution
(6) (9)
x" km —4833.5892 —4833.6123 —4833.6187 156675.56 156674.52 156674.59
Y km —4206.2476 -—4206.2479 — 4206.2420 63040.265 63041.633 63041.361
z km —1441,2768 —1441.3998 —1441.4092 B8080.9613 8077.6773 8078.2511
DX m/sec 7.0599831 7.0601073 7.0601102 1434.2599 1434.2616 1434.2624
DY m/sec —6.8710693 —6.8712135 —6.8712333 972.56744 972.57020 972.56707
274 m/sec —4.7802324 —4.7797462 —4.7797043 281.1667 7 281.16151 281.16743
GM&B km®/sec’ 398603.20 398601.77 398601.46 398601.36 398602.35 398601.38 398601.28
REM km 6378.3254 6378.3253 6378.3100 6378.3153 6378.3292 6378.3080 6378.3144
GB — 0.40 0.40007859 0.38294392 0.38309627 0.39878235 0.39224036 0.39241809
GMq km®/sec® 4902.7779 4902.7693 4902.6957 4902.6865 4902.6064 4902.5900 4902.5801
Station 12
Radius km 6372.0164 6371.8724 6371.9891 6371.9902 6371.9857 6371.8802 6371.8816
Latitude deg 35.116540 35.117447 35.118841 35.118834 35.118650 35.117430 35.117422
Longitude deg 243.,19539 243.19473 243.19465 243,19456 243.19417 243.19448 243.19438
Station 41
Radius km 6372.6076 6372.5922 6372.5850 6372.5865 6372.6095 6372.6016 6372.6033
Latitude deg --31.212360 —31.212461 —31.211878 —31.211886 —31.212158 —31.212264 —31.212250
Llongitude deg 136.88617 136.88810 136.88773 136.88764 136.88736 136.88756 136.88746
Station 51
Radius km 6375.5503 6375.4628 6375.4826 6375.4839 6375.4951 6375.4784 6375.4799
Longitude deg 27.685588 27.685950 27.685600 27.685516 27.685035 27.685339 27.685241
Station 59
Radius km 6375.6602 6375.6696 6375.6523 6375.6513 6375.7122 6375.6449 6375.6438
Longitude deg 27.704570 27.704883 27.705576 27.705564 27.706088 27.705178 27.705165
* Maneuver epoch {end of midcourse motor burn} occurred on July 29, 1964 at 10:27:58 GMT.
bSpace-fixed geocentric equatorial Cartesian coordinates.
Note: Differences between premaneuver and posimaneuver solution values for beth position and velocity are o result of the midcourse maneuver. Premaneuver
values refer 1o the time prior to midcourse motor ignition, whereas the postmoneuver values refer to the time after the end of the midcourse motor bum.
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Table 7. Impact parameter estimates
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P Premaneuver postmaneuver Best impact location
Parameter* Units remaneuver data Postmanevuver data o . )
nly only as a priority for as a priority for (to date) and time
(" (2} o(:” (4) postmaneuver premaneuver of impact
(5] (6) (7}
B-TT km —3797.4251 1624,5096 1623.9820 —3801.1085
B-TT km 755.19018 800.90869 803.61322 74515017
TF® hr 67.393811 50.964119 50.964090 67.395797
Selenocentric deg —12.300271 —10.649078 —10.701728 —12.166415 —10.62°
latitude
Selenocentric deg 203.80992 —20.66196 —20.66850 203.40361 —20.59°¢
longitude
GMT hms 12:43:33.722¢ 13:25:48.833° 13:25:48.728° 12:43:40.875° 13:25:48.799"

5 See Appendixes A and G for definitions.

eBased on a lunar radivs of 1735.6 km.

bTime of flight for closest approach or impact.
¢ Preliminary values based on analyses of lunar TV photos and Air Force lunar maps.
dBgsed on the nominal lunar radius of 1738.09 km [Ref. 12).

I Time at which Station 12 recorded loss of signal from spacecraft corrected for signal transmit time.

Resolution of recording measurements is = 1 msec.

Table 8. Statistics in the B plane system

e

Premaneuver data only Postmaneuver data only Premaneuver os a priority
for postmaneuver
m 2)
(3]
Correlation Correlation Correlation
Standard matrix Standard matrix Standard matrix
deviation deviation deviation
g B-R | BT T B-R | BT I B-R | B-T T
34.6399 km| B-R | 1.000 0.361 | —0.310 | 11.556 km| B<R | 1.000 | —0.889 | —0.746 5.707 km | B°R | 1.000 | —0.977 0.505
20.9206 km| BT 1.000 | —0.795 4.286 km| BT 1.000 0.363 | 3.217km | BT 1.000 | —0.670
14.603 sec T 1.000 1.213 sec| TL 1.000 | 0.196 sec| TL 1.000
SMAA = 35.793 km SMAA = 12.184 km SMAA = 6.523 km
SMIA = 18.880 km SMIA = 1.860 km SMIA = 0.605 km
DEL T= 14.603 sec DEL T= 1.213 sec DELT= 0.196 sec
8° = 107.240 deg 6° = 71.296 deg 6° = 60.888 deg
Postmaneuver as a priority With constraint on REM*
for premaneuver (lunar scale factor)
4) (5)
Correlation Correlation
Standard matrix Standard matrix
deviatio deviatio
‘arien B'R | BT T vietien B-R | BT i
10.391 km | BsR | 1.000 { —0.782 | —0.807 1.578km | BsR | 1.000 | —0.467 | —0.970
5.184km | BT 1.000 0.701 0.410km | BT 1.000 0.256
3.042 sec T 1.000 0.189sec| TL 1.000
SMAA = 11.221 km SMAA = 1.590 km
SMIA = 2.990 km SMIA = 0.360 km
DEL T = 3.042 sec DEL T = O0.189 sec
6 = 66.950 deg 6° = 82.699 deg
sBosed on the postmaneuver orbit using premaneuver dota as a priority. REM constraint is applied and results converted to selenocentric coordinate system. All other results are in
geocentric coordinate system.
b g is measured counterclockwise from lunar equator to SMAA,
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E. Postmaneuver Orbit Based on Postmaneuver
Tracking Only

Table 11 summarizes the data used for the postflight
analysis of the postmaneuver data, and presents the sta-
tistics pertaining to these data. The noise level in the
postmaneuver data varied between 0.001 and 0.003
m/sec, except for the last entry shown for Station 12.
The noise level for this block of data was higher, 0.008
m/sec, since a higher sample rate of 1/10 sec was re-
quired due to a higher spacecraft acceleration near lunar
encounter. Residual plots for the postmaneuver data

may be seen in Figs. 14 through 24. It should be noted
that these plots do not pertain to this particular calcula-
tion; but, as will be pointed out in the section on com-
bined results, they deviate by an insignificant amount
from the residuals of this orbit. The difference in noise
characteristics between the two methods of controlling
the transmitter reference frequency (i.e., VCO or SYN-
THESIZER) may clearly be seen in both the residual
plots and the standard deviations of Table 11. For ex-
ample, in Fig. 14 Station 12 was using the VCO for
approximately the first 48 min and then switched to the
SYNTHESIZER for the remainder of the view period.

Table 11. Data statistics on postmaneuver data

With premaneuver data
N L. With premaneuver data -
o a priority from premaneuver as a priority
Number of as a priority lus REM traint
Station doppler plus constrain
points Standard Standard Standard
s e a Mean, cps Remarks® . Mean, cps . Mean, cps
deviation,® cps deviation, cps deviation, ¢ps
12 31 0.0116 —0.0008 Data taken above 17-deg elevation 0.0116 —0.0008 0.0115 —0.0003
using VCO
341 0.0086 0.0009 Data taken above 17-deg elevation 0.0085 0.0011 0.0086 0.0013
using rubidium frequency standard
42 0.0093 —0.0090 Data taken below 17-deg elevation 0.0095 —0.0127 0.0096 —0.0128
using rubidium frequency standard
62 0.0104 0.0045 Data taken below 17-deg elevation 0.0104 0.0038 0.0112 0.0040
using rubidium frequency standard
564 0.0089 —0.0002 Data taken above 17-deg elevation 0.0089 —0.0001 0.008¢9 0.0002
using rubidium frequency standard
61 0.0093 —0.0036 Dato taken below 17-deg elevation 0.0092 —0.0024 0.0093 —0.0020
using rubidium frequency standard
46 0.0096 0.0017 Data taken below 17-deg elevation 0.0097 0.0030 0.0097 0.0033
using rubidium frequency standard
15 0.0088 0.0001 Data taken above 17-deg elevation 0.0088 0.0005 0.0088 0.0008
using rubidium frequency standard
74 0.0334 —0.0088 Data taken above 17-deg elevation 0.0334 —0.0069 0.0334 —0.0069
using VCO
58° 0.0522 —0.0043 Data taken above 17-deg elevation 0.0511 0.0048 0.0511 0.0070
at 10-sec sample rate vsing YCO
41 290 0.0172 0.0003 Data taken above 17-deg elevation 0.0170 0.0026 0.0170 0.0026
using YCO
61 0.0152 —0.0009 Data taken below 17-deg elevation 0.0151 —0.0027 0.0151 —0.0027
using YCO
224 0.0183 —0.0003 Data taken above 17-deg elevation 0.0183 0.0017 0.0183 0.0020
using YCO
51 256 0.0141 -~0.0009 Data taken above 17-deg elevation 0.0140 —0.0016 0.0140 —0.0013
using YCO
357 0.015% 0.0007 Data taken above 17-deg elevation 0.0156 —0.0027 0.0156 —0.0019
using VCO
*In the Ranger VIl station configuration for L-band frequency, 1 counted doppler cycle =~ 0.156 m.
bRemarks concerning rubidium frequency standard ond VCO refer te method used to provide ground station transmitter reference frequency.
CThese data taken at a 10-sec sample rate and comprassed o 60 sec; all other statistics refer to 60-sec sample rate data.
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2-WAY DOPPLER, cps
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The noise level for the VCO period was 0.002 m/sec
versus a noise level of 0.001 m/sec for the SYNTHE-
SIZER period.

The a priori information for this orbital calculation
was the same as that used for the premaneuver study.
Statistics associated with the estimated parameters are
displayed in Table 5, column 7. The orbital Cartesian
uncertainties have been reduced by as much as a factor
of 2 from the uncertainties at maneuver epoch based on
the premaneuver data only. An even greater reduction
may be noted in the statistics at impact epoch. Station
location statistics are considered smaller, and the uncer-
tainty in the universal gravitational constant times the
mass of the Moon (GM,) has been reduced in magnitude
from =+ 4.999 to = 0.402 km?/sec*. The statistics on the
scalar for lunar ephemeris (REM) and GM, indicate a
rather weak solution for these parameters.

Numerical values for the estimated parameters are
given in Table 6, column 7. A consistency check between
the premaneuver and postmaneuver orbits was made us-
ing the position vector at maneuver epoch. This was
accomplished by correcting the premaneuver position
vector by an amount determined by the velocity change
due to maneuver execution, and comparing this new
value with the postmaneuver value. Results of these com-
putations are shown in Table 12. The solutions are well
within the 1-¢ uncertainties and assure consistency.

Encounter conditions for this orbit are shown in Table

7, column 4. Of significant interest is the fact that the
impact time is based on a lunar radius of 1735.6 km.

Table 12. Positions at maneuver epoch

Postmaneuver—
Premaneuver only* Postmaneuver only

premaneuvver
X 156674.70
AX —0.61
X+AY 156674.090 £3.5 156675.56 = 2.5 1.5 km
Y 63043.938
AY —0.371
Y+AY 43043.567 8.8 63040.365 = 3.9 —3.3 km
z 8073.3712
AZ —0.152
ZI+Az 8073.2192 = 1¢.8 8080.9613 8.5 7.7 km
2A's are the positioncl changes dun'ri.g maneuver motor burn from the relo-
tionship

A = e =25 Axo avo Az

38

This value was indicated by the results of the Ranger VI
postflight analysis. During flight operations, using a value
based on this, predicted impact was within 0.06 sec of
observed impact. It is significant to note that this pre-
diction was made 1 hr before impact. The basis for this
lunar radius will be examined in greater detail in a later
section. B plane statistics associated with the encounter
conditions are given in Table 8, column 2. It can be seen
that the size of the dispersion ellipse has been consider-
ably reduced from that of the premaneuver orbit. Table
13 shows the correlation matrix of the postmaneuver data
at maneuver epoch.

Conclusions based on the analysis of the postmaneuver
data are: (1) good fit was made to all data, (2) the solution
vector for the physical constants showed a reduction in
uncertainties, except for REM and GM, in which a weak
solution still exists, and (3) the orbital solution is con-
sistent with that obtained from the premaneuver data.

F. Combined Estimates Based on Premaneuver
and Postmaneuver Tracking

1. Method of Combining Premaneuver and
Postmaneuver Data

In order to obtain a better estimate on the postmaneu-
ver orbit, the solution vector and its associated covari-
ance matrix from the premaneuver data were used as
a priority for the postmaneuver data. The same was done
for the premaneuver orbit where the postmaneuver data
were used as an a priori covariance matrix for the pre-
maneuver data. The method used for obtaining the pre-
maneuver estimate using postmaneuver data is*

MANEUVER  (2)

IMPACT

INJECTION
q.

Aq* = (AT WA, + A7) [ATW (O, — C))
+ A7 (q,, — q1)]

sThis method was applied by W. L. Sjogren during the postflight
analysis of Ranger VI tracking data.
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and

q* = q, + Aq* = best maneuver estimate

A, =UA, + A UT
Ae = (ATWA, + X1
U = matrix which maps (q. — q,,) to injection
A=a priori covariance

9 observable in block (2) (postmaneuver)
? estimated parameter

q, = U(q. — qn)

q. = solution vector of estimated parameters
from block (2) data only

Ay = (ATWA,)? = covariance on estimated
parameters from block (2) data only

W = diagonal weighting matrix on observables

O — C = residuals (i.e., observed data minus
calculated data)

Ay = covariance on maneuver {diagonal purposely
set to a very pessimistic value of 100 m/sec)

q» = nominal inflight maneuver estimate

The following expression for the postmaneuver estimate
using premaneuver data is very similar

Aq¥ = (AT WA + A7) [ATW (0, — C.)

+ Al (q,, — q.)]
and g* = Aq* + q,

2. Results of Combining Premaneuver and
Postmaneuver Data

The estimated parameter statistics based on combining
the postmaneuver data with the premaneuver estimate
are given in Table 5, column 5. It may be seen that the
uncertainties have been significantly reduced from those
based on the premaneuver data only. A stronger solution
for GMy, GM,, and REM is now indicated. Numerical
values for the estimated parameters are shown in Table
6, column 6. The diffcrences between the solution vectors
of the premaneuver-data-only orbit and this orbit are
well within the uncertainties seen in column 5 of Table 5,
except for radius and latitude of Station 12. Tt may be
seen in Table 14 that a high correlation (0.966) exists
between the radius RI(3) and latitude LA(3) of Station
12. A comparison based on computing the term R cos
(latitude) for the two solutions shows a difference of
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6.3 m. From this it may be concluded that the two solu-
tions for Station 12 location are consistent. Encounter
conditions seen in Table 7, column 6, indicate a pre-
dicted impact time difference of 7.15 sec between the
two premaneuver estimates. This is accounted for by the
fact that a different lunar radius was used for the two
calculations. That is, without correction, the spacecraft
would impact the dark side of the Moon on a grazing
trajectory; therefore, the difference in lunar radius is sig-
nificant. A comparison of the B plane statistics (Table
7, columns 1 and 4) reveals a significant reduction in the
statistics and the dispersion ellipse for the combined
estimate. The corrclation matrix for the premaneuver
data at maneuver epoch is given in Table 15. The tra-
jectory and the ODP printout, including the data weights
and the doppler residuals, for this orbital estimate may
be seen in Appendixes B, C, E, and F. Explanations of
the printout forms are given in Appendixes D and G.

For the postmancuver orhit, using premaneuver data
as a priority, the estimated parameter statistics (Table 5,
column 8) reveal a significant reduction in the uncer-
tainties when compared with the orbit obtained from
postmaneuver data only. It may be seen that the uncer-
tainties on the physical constants and the station locations
are the same as thosc obtained by using the postma-
neuver data as a priority for the premancuver estimate.
This indicates that the method of combining the two
blocks of data was consistent. The differences between
the parameter values of the orbit based on postmaneuver
data only and this orbit (Table 6, columns 7 and 8) are
again well within the uncertainties except for Station 12,
The explanation for this is the same as in the preceding
paragraph. Encounter conditions (Table 7, column 5)
show good agreement with those obtained from the post-
maneuver data only, and the B plane statistics (Table §,
column 3) are reduced by almost a factor of 2. The
correlation matrix from this orbital calculation at mancu-
ver epoch is given in Table 16. The trajectory and the
ODP printout, including the data weights and the doppler
residuals, for this orbital estimate may be scen in Ap-
pendixes C and F, respectively.

The differences between the estimated physical con-
stants and station locations, using the r cos ¢ rclationship
for Station 12, for the above orbits are well within the
respective uncertainties. This, plus the fact that the sta-
tistics for these orbits were identical, gives assurance
that a better estimate has been obtained for both the
premancuver and postmaneuver orbit, In addition, GMg
and GM ¢ are measured at least a factor of 2 better than
cach separate estimate, and REM by a factor of 1.25.
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Up to this point, REM has been treated as an inde-
pendent parameter within the ODP. In reality, REM is
related to GMg and GM, by the following constraint
(Refs. 7 and 8)

REM = 86.315745 (GMo + GM)"/3

The REM value obtained from the above equation, using
the ODP solutions for GMs and GM,, is 6378.3144 km,
and the ODP solution is 63783080 km. The difference
between these two values is well within the uncertainty;
however, the estimated parameter statistics are corrupted
by treating REM as an independent parameter. To show
this, an approach by D. L. Cain® was used to apply the
constraint to both the best premaneuver and postmaneu-
ver solutions (i.e., the premaneuver orbit with post-
maneuver data as a priority, and the postmaneuver orbit
with premaneuver data as a priority). Briefly, this method
sets the constraint equation equal to G,

G = REM — 86.315745 (GMo + GM,)1/* = 0

and then uses the method of Lagrange multipliers to
minimize the original function and constrain G. That is

q, = ATWA
and
q. = ATWA + )G
where
q, = original function

q. = constrained function
A = residual = observed value — computed value
W = weight on data

= vector of Lagrange multipliers

When the first order terms are collected after taking par-
tials to minimize q, the resulting solution can be expressed
in terms of the original solution plus one additional term.
The new solution vector q, is obtained by

9. = q, + 8q
where
8q = A, CT(CA,CTY'D
_@
=

D = the value of G when the estimates for REM,
GMao, and GM, from the original orbit solution
are placed in the constraint equation

®D. L. Cain, “Least Squares With Side Constraints,” January 2, 1963
(internal communication ).

A, = covariance matrix from the orbit solution

The constrained statistics are
Ac= A, — A, CT(CA, CT)' CA

The above computations were performed using the solu-
tions from both the premaneuver orbit with postmaneu-
ver data, and the postmaneuver orbit with premaneuver
data. These results are presented in columns 6 and 9 of
Table 5, in which it can be seen that the uncertainties in
the Cartesian coordinates and the physical constants have
been significantly reduced. Again note the consistency of
the statistics in station locations and physical constants
for the two cases.

It remains to be established that the orbit solution is
not corrupted by treating REM as an independent param-
eter. This is most easily accomplished by passing the
orbit defined by the constrained or new solution vector
q. through the data. If the constraint does corrupt the
orbit, the noise level in the data will increase. Figures
8 through 13 show the premaneuver doppler residuals
based on the premaneuver orbit with postmaneuver data
as a priority plus the constrained solution vector. Figures
14 through 24 show the residuals from the postmaneuver
orbit with premaneuver data a priority plus the con-
straint. In both cases, deviations from the residuals seen
in the previous orbital estimates were insignificant. This
can be verified by comparing the residuals in the Figures
to those listed in the ODP printouts in Appendixes E
and F for the appropriate data block. It is to be noted
that these listings pertain to previous orbit estimates and
not the constrained solutions. Further verification can be
obtained by referring to Tables 4 and 11. For both orbits,
the data statistics are almost identical with those of
other estimates.

The best estimate of the maneuver can now be obtained
by using the constrained solutions. The numerical values
are shown in Table 17, and a more complete discussion
of the estimated maneuver is given in Section ITI C.

Conclusions based on the foregoing analysis are that
the best estimates for both the premaneuver and post-
maneuver orbits are obtained by combining the two data
blocks for a given calculation. Further, the most realistic
statistics for the estimated parameters are obtained by
applying the REM constraint to the combined estimates.

3. Observations and Conclusions

a. Station locations. There is considerable information
available in the tracking data for determining station
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Table 17. Ranger VII maneuver estimate based on constrained solutions

Premaneuver position
and velocity™

Postmaneuver position
and velocity”

Position and velocity
change due to
maneuver (postmanevver—premaneuver}

X = 156674.69

DX = 1.4594170 % 0.0028
DY = 0.98778791 = 0.0046
DZ = 0.28737684 = 0.0165

AX = —063
X+AX = 156674.06 = 0.4 156674.59 = 0.4 0.5 km
Y= 63042780
Ar= —0.381
Y+AY = 63042.399 = 1.8 63041.361 £ 1.6 —1.0 km
Z=  8079.7165
AZ=  —0.1552
Z+AZ =  8079.5613+ 3.3 8078.2511 * 4.3 —1.3 km

1.4342624 = 0.0028
0.97256707 = 0.0046
0.28116743 = 0.0111

—25.0546 m/sec
—15.2208 m/sec
—6.2094 m/sec

Note: A's are the positional chonge during maneuver motor burn from the refationship

1 Vo t
AXZTcutz:v’

,AX = AY - AZ.

*Based on premansuver orbit calculation using postmaneuver data as a priority and REM constraint applied.

Y Based on postmaneuver orbit calculation using premaneuver data os a priority and REM constraint opplied.

locations. This is not immediately obvious since examina-
tion of the correlation matrixes from the various orbit
calculations indicate that there is only information on
station longitude. However, if the X,, X,, X, coordinate
system® in Fig. 25 is used, it will show that another direc-
tion is determined better than longitude.

¢D. L. Cain, “Tracking Station Coordinate System,” June 24, 1964
(internal communication ).

EARTH SPIN AXIS

STATION

EQUATOR

Fig. 25. X, X, X; coordinate system

where X, is in Earth’s equator, station meridian, normal
to Earth’s spin axis (such as station longitude)

X, is East

X; is in direction of Earth’s spin axis.

As previously mentioned, X, and X, may be well deter-
mined; but, since X, is parallel with the Earth’s spin axis,
it is not well determined. This is very evident in Table
18 which shows the 10 X 10 normalized covariance matrix
on station locations rotated from the radius, latitude,
longitude system into the X,, X,, X; system. The l-o
a priority used in the initial estimation was 500, 500, and
100 m for X, X, and X,, respectively. From :the uncer-
tainties in the final estimate, it can be seen that no new
information was available on X;. The best estimate of X,
and X, was obtained from the Station 12 tracking data.
This is due to the fact that this Station provided longer
tracking coverage (essentially from horizon to horizon)
and had the best data quality. Results of Ranger VII indi-
cate an improvement in the station location solutions.
Table 19 contains a summary of the solutions obtained
from the tracking data taken during previous missions.
All comparisons are made with respect to land survey
locations designated as “old survey.” The “new survey”
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Table 18. Station location statistics

Standard deviations, m X, Xe X Xy X X: X3 X X
' {59) 59} {12) (12} {12) (41) (41) (41} {51) (51}
288.294 X, {(59) 1.000 —0.704 0.095 —0.035 0.008 0.301 —0.134 —0.034 0.503 —0.107
148.640 X: (59) 1.000 —0.153 0.091 0.009 —0.268 0.080 —0.367 —0.302 0.131
8.814 X (12) 1.000 —0.130 -0.035 0.195 —0.045 —0.007 0.029 —0.205
23.491 X: (12) 1.000 0.044 —0.027 0.677 —0.008 —0.140 0.781
99.880 X; {12) 1.000 —0.007 0.028 —0.004 —0.005 0.015
29,225 X: (41) 1.000 —0.214 0.0 0.126 —0.001
30913 X, (41} 1.000 0.028 —0.257 0.723
98.520 X: (41) 1.000 0.044 —0.037
21.564 X (51) 1.000 —0.228
28.322 X. (51) 1.000
Table 19. Station location comparison
o 12) 41) 51 (12)- - {41)- o 12) 471} (51) (12)- (12}~ (41)-
Station 4n 51 | 61 Station’ @1 51 | 51
Mariner 1l Ranger V1
AP == (Mariner i} -~ (old survey) A = { Ranger VI ) — lold survey)
AX, —157.8 AX, —169.5 25.0 —81.9 | —194.5 —87.6 1106.9
AXs —93.2 AX. —-123.2 122.1 --45.5 | —245.3 —~77.7 |167.6
AX. —110.4 AX, —1.6 48.3 —49.0 —49.9 47 .4 97.3
Xy 13.5 Xy 9.6 38.0 19.0 39.2 21.6 43.6
Xz 44.0 X 35.5 43.3 40.0 21.5 18.8 22.2
oXs 99.9 aX; 99.8 83.0 92.0 128.4 1359 111.3
New survey Ranger VIl
A = (new survey) — (old survey} A = {Ranger VIl —{old survey)
AX, —133.3 —63.5 —17.8 AX, —166.4 2.7 —63.4 —169.1 |—103.0 66.1
AX. —103.2 —3.3 0.0 AX, —112.1 143.2 —38.9 [—255.3 —73.2 11821
AX, 191.0 41.4 -16.1 AX; 2.7 —12.7 --30.6 15.4 33.3 17.9
X, 26.0 26.0 26.0 36.8 36.8 36.8 aXy 8.8 29.2 21.6 30.5 23.3 36.3
2.8 26.0 26.0 26.0 36.8 36.8 36.8 oXa 23.5 30.9 28.3 22,9 17.7 22.2
X3 26.0 26.0 26.0 36.8 36.8 36.8 aX; 99.9 98.5 100.0 140.3 141.4 | 140.4
aDSIF 12 — Goldstone Echo site, Colifornia.
DSIF 41 — Woomera, Australia.
DSIF 51 — Johannesburg, South Africa.
b All differences and uncertainties, U’s, are in melers.

refers to a reevaluation” of locations required when the
basic reference, the Clarke spheroid of 1866, was changed
to the “Kaula” or “165” spheroid. In addition, new survey
data for Station 41 (Woomera, Australia) was included.
Stations 41 and 51 will soon use rubidium frequency
standards which should bring their data quality up to
that of Station 12. Tt will then be possible to use pseudo

7], Heller and H. Kieffer, “DSIF Station Locations,” May 1964 (in-
ternal communication).
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two-way doppler® to obtain horizon to horizon data for
each station. Hence, in future missions it should be pos-
sible to reduce the location uncertainties for these sta-
tions.

8This data type is obtained when one station is transmitting and
another station is receiving. Thus onc station is receiving two-way
and the other pseudo two-way. For the Ranger missions the data
quality of the pseudo two-way was too poor to use for location
studics.




b. Physical constants. Excellent estimates of the physi-
cal constants GMg, GM,, and REM were obtained from
the tracking data. In Table 20 it may be seen that the
uncertainty in GMg is only 38% of that estimated by the
International Astronomical Union in 1961. Comparison
between the Ranger VI and VII results show very close
agreement. Results of Ranger 3, 4, and 5 have been in-
cluded to show the consistency obtained from the Ranger
missions. Solution uncertainties for Ranger 4 and 5 are
large due to the limited amount of available data (first
8 hr of mission).

Table 20. Physical constants estimate

GMe. estimates — GMg,

Standard
Source k::;‘::'cz deviation, Remarks
km*/sec’
Nominal JPL® | 398603.20 *4.0
Ranger 3 398600.49 *41 4 days of tracking
Ranger 4 398601.87 *13.3 8 hr of tracking
Ranger 5 398599.20 *13.2 8 hr of tracking
Ranger ViI® 398600.61 *1a 65 hr of tracking
Ranger YII" 398601.28 *1.5 68 hr of tracking
GMyoon estimates — GM,
Nominal JPL
{Prior to 4900.7589 *5.0
Mariner '62)
Nominal JPL
{After 4902.7779 +0.3 Venus cruise data taken
Mariner '62) during Mariner '62
Ranger VI® 4902.6182 *0.14 65 hr of tracking
Ranger VII® 4902.5801 *0.17 68 hr of tracking

aKaula, 1961 (adopted by the Ad Hoc NASA Standord Constants Committee, Ref.
12).

bWith REM constroint applied.

The uncertainty in the GM, solution for Ranger VII
has been reduced to 57% of the nominal JPL value
adopted after the Mariner II mission. Comparison be-
tween Ranger VI and VII shows even better agreement
than that seen for the GMg uncertainties. The consistency
between the two Ranger solutions and the Mariner solu-
tion is of significant interest since they were obtained
by two different methods. That is, the Mariner solution
was obtained by the 28-day periodic effect of the Moon
in Mariner’s cruise phase data (Ref. 9), whereas the
Ranger solution was derived solely from the direct
gravitational force of the Moon. Estimates for GM were
not made from Ranger 3, 4, and 5 data.

JPL TECHNICAL REPORT NO. 32-694

Since large a priori values (uncertainties) were used for
the physical constants in the initial estimations (Table 5),
it may be stated that the solutions were truly determined
from the tracking data. With the constrained estimates
on GMs and GM,, an Earth-Moon mass ratio can be
determined as follows:

. _ GMo _ 398601.28

= = = N 2
W= Car = TooasEaT = 813044 = 00026

This value may be compared with the Mariner and
Ranger VI results given below

= 81.3015 + 0.0034 (Ref. 9)
= 81.3036 == 0.0023 (Ref. 10)

-1
P mariner
-1
F‘Ranger VI

c. Impact point. The 1.5 sec difference between the
ODP-predicted and the station-observed impact time
during Ranger VI (Ref. 10) caused an extensive reexam-
ination of the JPL Trajectory Program and the ODP, the
mathematical models used within these Programs, and
the physical system at the observing station. No error
sources were found which could account for this time
difference. This led to the hypothesis that the actual
lunar elevation at the impact point differed from that
shown on Air Force Lunar Map LAC 60 (Ref. 11). To
account for the time difference, a 3 km decrease in eleva-
tion would be required. An elevation of 1735.3 = 0.2 km
resulted from subtracting 3 km from the 1738.3-km ele-
vation shown on LAC 60. For Ranger VII, a time dif-
ference of 1.14 sec results from using the nominal lunar
radius of 1738.09 km (Ref. 12). To account for this, a
decrease in elevation of 2.7 km would be required. This
amount, when subtracted from the 1737.9 km elevation
shown on map LAC 76 (Ref. 13) gives a lunar elevation
of 1735.2 =+ 0.4 km at the Ranger VII impact point. The
Ranger VI and VII results (summarized in Table 21)
are consistent. A comparison between the Ranger VI

lunar radius and Yaplee’s measurements (Ref. 14) may
be found in Ref. 10.

The best ODP estimate of the lunar latitude and longi-
tude of the Ranger VII impact point is —10.70 and
—20.67 deg (Table 7, column 5), respectively. The un-
certainty on this point is bounded by the selenocentric
dispersion ellipse having a SMAA of 1.59 km and a SMIA
of 0.36 km (Table 8, column 5). Preliminary values of
latitude and longitude, based on analysis of Ranger VII
lunar TV photos and Air Force lunar maps, are —10.62
and —20.59 deg (Table 7, column 6), respectively.” In

9These are preliminary values obtained by personal communication
with D. E. Willingham of JPL.
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Table 21. Lunar elevation results (Ranger impact point from center of gravity)

ar = VN = Radi Bost Re
- - ccivs radius R, {lunar Latitude | Longitude
Recorded Calculated recorded velocity of Moon
VN X AT, from map) of of
Mission impact impact minus normal K to match .
o b m Air Force minus impact, impact,
time®, GMT time’, GMT calculated, to lunar recorded
lunar map, | R (Rangerl, deg deg
sec surface time, km
km km
Ronger Vi | 09:24:31,86 | 09:24:30.29 1.57 1.80km/sec 2.83 1735.3 1738.4 3.1 9.44 21.50
{*0.005") {F0.15") (#0.3) {#+0.3)
Ranger VII | 13:25:48.80 | 13:25:47.66 1.14 2.35 km/sec 2.68 1735.2 1737.9 2.7 —10.70 —20.67
{£0.005") (F0.19%) (*0.4) (*0.4)

* Recorded impact time corrected for signal transit time.

PODP calculated impact time based on a lunar radius of 1738.09 km.

the TV records, the location of the impact point is well
known with respect to surrounding topographic features.
However, at control points located within a 2-deg circle
of the impact point, there is a %-km uncertainty in the
location of the grid lines. The difference between the
ODP estimate and the TV estimate (ODP — TV) is
—0.08 deg for both latitude and longitude. On the lunar
surface, these differences are approximately equivalent
to 24 km. Figures 26 and 28 are advance unedited
proofs of new lunar charts based on Ranger VII TV
records, and Figs. 27 and 29 are unedited sectional de-
tails of Figs. 26 and 28, respectively. All Figures show
the trace of the TV camera lens reticles converging to
the impact point. The numbers appearing near the
traces are TV frame numbers. In Figs, 28 and 29 the
spacecraft trajectory as determined from the TV photos
(represented by the heavy dashed line in the upper left
portion) is also shown converging to the impact point.

4. Limitations

This section discusses the limitations of the Ranger VII
flight path analysis described in this Report, and predicts
the outcome to be expected from a more extensive analy-
sis which will be undertaken after the completion of the
Ranger Block III (Ranger 6 through 9) missions. The
Ranger Block I1I Summary Analysis will be performed
with the aid of the “next generation” ODP now being
developed at JPL.

The ODP used for the Ranger VII analysis lacks certain
desirable capabilities which will be incorporated in the
next generation ODP. The principal items are summar-
ized in Table 22. It is significant to note that errors intro-
duced during computations due to interpolation and the
buildup of roundoff error are the major contributions
to the two-way doppler weighting sigma discussed in
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Section II C. This means that the full potential of the
DSIF tracking data has not been realized in the Ranger
VII analysis. The two-way doppler weighting sigma (for
one sample/min at Station 12 at Iunar encounter) can be
reduced from 0.013 m/sec to less than 0.005 m/sec if the
computing noise is made negligible compared to the
other error sources. The buildup of computing error acts
as a low frequency noise source. Such an error usually
is not detectable in plots of the doppler residuals such
as Figs. 8 through 24. These plots tend to illustrate only
the high frequency noise sources.

In addition to the computing noise discussed above,
other numerical limitations exist in the analysis. Their
existence is illustrated by the fact that certain constraints
hold only to a limited precision. Examples include the
physical constant solutions and the spacecraft position at
the midcourse maneuver epoch. The physical constant
solutions obtained from using the results of premaneuver
data as a priori information when processing postma-
neuver data should be identical to the physical constant
solutions obtained when using the results of postmaneu-
ver data as a priori information when processing pre-
maneuver data, in that both orbits use the same set of
data but in a different order. Table 6 compares the physi-
cal constant solutions from these two orbits. Although
the standard deviation of each physical constant shown
in Table 5 exceeds the discrepancy between the two
solutions, it is still clear that numerical difficulties do
exist. For example, AGM¢ = 0.10 km*/sec? is a variation
in the 5th digit where a variation in the 8th digit may
be expected due to roundoff, in that although the same
computations are performed, they are accomplished in a
different sequence for the two solutions. Notice that
AGM is overshadowed by the Toue = 0-15 km®/sec? for
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Table 22. Limitations of Ranger VIl analysis which will be overcome for Ranger Block Il Summary Analysis

Limitation of ODP used for Ranger VI analysis

Characteristics of ‘next generation™ ODP which will be used for
Ranger Block 11l Summary Analysis

1. Trojectory and most other computations are in single precision.
Errors ore introduced during computations due to interpolation
and the buildup of roundoff error, which are the main contribu-
tions to the data weighting sigma, e.g., computing noise con-
tributed 0.012 m/sec out of a total station weighting sigma of
0.013 m/sec for 12 two-way doppler near lunar encounter.

2. A fixed empirical correction is applied for tropospheric effects.
lonospheric effects are ignored but could appear as an “inward”
displacement for a daylight tracking pass.

3. Certain operations must be carried out external to the ODP. This
sometimes makes an exact iterative solution cumbersome and
impractical. These external operations include:

a. The application of the GMg, GM(, REM constraint [maintains
the ‘'calculated’’ period consistent with the “‘observed’" period
of the Moon).”

b. Velocity increments dve to the midcourse maneuver {and the
spring separation of the spacecraft from the launch vehicle
when applicable} are not automatically “'solved for'' and the
ODP does not properly constrain the spacecraft position at
these maneuver points,

4. Size of solution vector is limited to 20 parameters. Twenty parame-
ters were used for the Ranger VI analysis which did not include the
maneuver velocity increments, nor all of the tracking station loca-
tion parameters in the solution vector.

1. Double precision will be used throughout. The computing program
will be formulated and the trajectory integration step size can be
chosen to ensure that computing noise is a minor contributor to
the data weighting sigma.

2. lonospheric corrections will be applied and a more sophisticated
model will be incorporated for the troposphere,

3. Maneuver velocity increments will be added to the solution vector
and the necessary constraints will be incorporated in the ODP.
Tracking data from injection to lunar impact can be processed
in a single run as opposed to the premaneuver and postmaneuver
segments which had to be ireated separately for the Ranger Vil
analysis.

4. Size of solution vector will be nominally 50 parameters but will
vary depending on nature of run. This will allow the inclusion of
added parameters mentioned under {3) above.

solutions.

8 The lunar ephemeris is an input to the ODP, and the '‘observed'* ongular position of the Moon with respect to the Earth is fixed, independent of the GMg . GMQ, REM

this analysis, but it will not be acceptable for the Sum-
mary Analysis which should yield a Tong = 0.03 km?/
sec? as discussed below.

The discrepancies in spacecraft position at the mid-
course maneuver epoch are shown in Table 17, in which,
for example, the spacecraft is displaced 1.3 km in the Z
direction above what the magnitude of the maneuver
would indicate. The current ODP constrains these posi-
tions statistically through the application of an a priori
covariance matrix but does not include a physical con-
straint. The GMe, GM., REM constraint was applied as
a side condition (Section II F 2), after the ODP proc-
essed the postmaneuver data, using the results of the
premaneuver data as a priori information. That is, the
constraint is not applied in the iterative process but only
after the orbit has converged without recognizing the
constraint.

The next generation ODP will be formulated and the
trajectory integration step size can be chosen to ensure

that during postflight analysis computing noise will be
a minor contributor to the data weighting sigma. In
addition, the maneuver velocity increments will be added
to the list of “solve for” parameters, and the equations
which constrain the spacecraft positions at maneuver
epoch and which constrain the GMg, GM,, REM param-
eters will be added to the regression model. Also, the
atmospheric refraction model will be improved in that
the ionosphere effects will be added, and the tropospheric
model will be increased in sophistication. In addition,
the size of the solution vector will be increased from its
present limit of 20 parameters to allow the inclusion of
the maneuver velocity increments, the remainder of
tracking station location parameters, and, possibly, tim-
ing biases which may be important within the first few
hours after launch.

It is desirable to develop a model complete enough so
that the “fitters world” will contain all the parameters
necessary to represent the “real world” data (remove all
trends from the residuals) so that realistic statistics are
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Table 23. Physical constant statistics: comparison between Ranger Vil analysis and Ranger Block Il Summary Analysis

Standard deviation

Physical constant

Ranger VI postflight analysis

Ranger Block 1l Summary Anolysis

two stations)

GMg 1.40 km"/sec® = {3.5 X 10°%) GMg 0.4 km'/sec® = (1 X 1079 GMg
GM, 0.15 km®/sec® = (30 X 1079 GM, 0.03 km*/sec® — (6 X 107") GM
REM 7.3m = (1.1 X 107) REM 2m = (0.3 X 107 REM
Station locations™
x, (outward radial distance normal to Earth's 177 m 5m
spin axis)
LT T (difference in longitude between 88m 5m

when ianospheric effects were af o minimum.

4 The Ranger ¥II analysis quotes results for Station 12 and ignores the effect of the ionosphere The majority of the Station 12 doppler were obtained at night

associated with the solution vector parameters. Table 23
is a comparison of the physical constant statistics be-
tween the Ranger VII postflight analysis and the Ranger
Block I1I Summary Analysis. An improvement. factor of
3 is realized for GMg and 5 for GM.. The slow relative
motion of points on the Earth’s crust (which will not be
included in the ODP model) may limit the knowledge
of station locations to 3 m in the radial direction normal
to the Earth’s spin axis, and 5 m in the difference in
longitude between two stations. The major reduction in
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statistics is the result of the improved model (i.e., double
precision, built-in constraints, midcourse maneuver model,
improved refraction model) to be used for the Summary
Analysis; however, some improvement will also be real-
ized from combining the results of the Mariner (Venus
and Mars) and the other Ranger flights for a consistent
solution of the physical constants (GMe, GM REM,
and tracking station locations). Also, data such as TV
pictures of the spacecraft lunar impact point will be
available as a check on the orbit determination process.
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lil. MIDCOURSE AND TERMINAL MANEUVER ANALYSIS

A. Introduction

The function of the Maneuver Analysis Group (MAG)
of the Flight Path Analysis and Command Team was
fully described in the maneuver part of the Report on
the flight path of Ranger VI (Ref. 10). Summarized
briefly here are the guidelines under which the explora-
tion of maneuver alternatives is carried out for both
standard and nonstandard flight sequences. The con-
straints and restraints imposed are as follows:

1. Mission

a. The impact location must have suitable lighting
conditions at arrival. A precise quantitative criteria
for measuring these conditions is given in Ref. 15
which predicts best results for regions with a light-
ing angle of 50-80 deg.

b. It is desirable to land in a mare area not far from
the lunar equator (approximately within +10 deg)
for compatibility with the Apollo program.

c. If no suitable impact location can be achieved, it
is desirable to maximize camera coverage of pre-
viously unphotographed portions of the Moon with
a west-side flyby.

2. Spacecraft and Geometry

a. The magnitude of the corrective maneuver cannot
exceed the maximum available.

b. The Earth-probe-near limb of the Moon angle
must not fall below 15 deg in order to maintain
Earth lock.

c. It is desirable that the flight time be adjusted so
that the automatic preset timer on board the space-
craft will activate the fully scanned cameras no
later than 5 min and no earlier than 45 min prior to
impact.

d. The angle that the roll axis of the spacecraft makes
with the probe-Earth line should not be less than
40 deg during the entire midcourse maneuver se-
quence. Violation of this constraint may or may not
result in loss of telemetry during this critical time.
Coordination with the Spacecraft Performance
Analysis and Command Group (SPACG) is required
in flight to determine the severity of the loss, if
any, should the null cone be entered. If (c) and
(d) may not be simultaneously attained, the timer
takes preference over the telemetry.

e. It is desirable that both the midcourse and terminal
phases occur well within a Goldstone viewing
period.

f. In the terminal maneuver sequence the second
pitch turn may not be less than —47 deg. In
addition, it may not be greater than +55 deg if
accurate roll stabilization is required.

Figure 30 shows several of these constraints mapped onto
the B plane. The MAG is further able to evaluate in real
time, during the execution of the midcourse maneuver
sequence, the consequence of any roll and pitch (with
some assumed velocity magnitude increment) should
telemetry indicate that the turns being executed are
significantly different from those commanded. The evalu-
ation, using linear analysis, estimates target parameters
for the maneuver being performed and weighs these
against the target parameters for the trajectory with no
midcourse perturbation. In carrying out the evaluation,
a representative from the JPL Space Sciences Division is
consulted before the recommendation is made as to
whether or not the maneuver is to be inhibited and the
spacecraft returned to its cruise mode by sending real-
time command (RTC) 8.

The investigation as to the most desired terminal ma-
neuver can be broken into four main possibilities:

a. The nominal terminal maneuver, which aligns the
primary optical axis of the TV subsystem along the
velocity vector at the point of impact by perform-
ing in sequence a pitch, a yaw, and a second pitch.

b. The optimum terminal maneuver, which seeks to
make the optimum trade-off between camera smear
due to misalignment between the cameras and the
velocity and the viewing geometry.

¢. A restricted maneuver, which pitches the spacecraft
an amount equalling the algebraic sum of the first
and second pitch computed in (a), above, thus in-
creasing reliability.

d. No terminal maneuver at all, which further in-
creases reliability.

The constraints on the midcourse maneuver mentioned
above, apply here also in choosing the proper terminal
maneuver. Figures 31 and 32 depict the midcourse roll-
pitch turn and the terminal pitch-yaw-pitch turn se-
quences.
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Fig. 31. Ranger terminal maneuver

Fig. 32. Capability ellipse of target parameters 16 hr after injection
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B. Inflight Maneuver Considerations

Among the various sites considered as a destination for
RangerVII for the July 28, 1964 launch, the northern part
of Mare Nubium at 11 deg South latitude and 21 deg
West longitude was selected as most desirable.!

With the computation of the first orbit early in the
mission, it became clear that the most desired impact
point could be achieved with much less than the total
60 m/sec capability of the midcourse rocket motor. The
magnitude of the correction needed remained the same,
as the orbit estimation was refined prior to the midcourse
maneuver. The orbit upon which the final midcourse
maneuver computation was based was the nominal pre-
midcourse orbit. Table 24 shows the estimate of the
arrival parameters of the nominal premidcourse orbit,
the target parameters of launch, the desired impact
parameters prior to midcourse, and the required change
in the terminal conditions. Note that the target point at
launch differs by 1700 km from the target point at mid-
course, the difference being that the target point at
launch is chosen so as to optimize the probability of
impacting in the visible lighted portion of the Moon
should a spacecraft malfunction preclude a midcourse
maneuver, while the target point at midcourse is chosen
by the criterion outlined above. The ellipse shown in
Fig. 33 centers on the estimate of the target parameters
from the nominal premidcourse orbit and describes the
total range of the ability to alter these parameters with
the 60 m/sec capability of the midcourse rocket.

A summary of statistics of dispersion at the target for
the maneuver required is given in Table 25. Listed are
the 1-o values for the SMAA and SMIA of the dispersion
ellipse in the B plane along with the uncertainty in time
of flight. These quantities are given as contributed by
orbit determination uncertainties, maneuver execution
uncertainties, and the combined contribution.

10Letter dated June 18, 1964 from E. A. Whitaker to D. E. Willing-
ham of JPL describing Ranger VII landing sites for the July
launch window.

Table 24. Maneuver target conditions
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Fig. 33. Ranger VIl constraints mapped onto the
B plane

The flight time of Ranger VIIwas to have been adjusted
so that impact would occur 30 min after the backup clock
turned on the channel cameras. The maneuver to achieve
the impact point and the desired flight time, however,
violated the nominal antenna constraint angle of 40 deg,
Because of the particular antenna radiation patterns and
the particular rotations to be performed by the spacecraft,
the number of channels and the time spent by each in the
antenna nulls could be reduced by reducing the time
from camera activation to impact. Several maneuvers for
varying arrival times were computed; each was examined
in detail by the SPACG for expected telemetry loss. A
flight time with impact occurring 18 min after automatic
camera turnon was ultimately decided upon. If, at this
time, no terminal orienting maneuver were made, the
lunar terminator would be within the field of view of
the B camera, thus giving the cameras a wide range of
surface illumination. The desired time of flight from
injection to impact would be 68.09 hr.

Table 25. Expected target dispersions from orbit
determination and midcourse maneuver
execution errors

Desired
Aiming point | Premaneuver arrival Correction
at launch orbit point required
BRT, km 222 759 820 61
B-TT, km 75 —3799 1607 5406
TF hre 68.2 67.23 68.09 0.86

Orbit
Maneuver
1o deter- . Combined
. . execution
mination

Semimajor axis, km 14.6 457 47.7
Semiminor axis, km 6.3 35.9 36.8
Flight time uncertainty, sec 5.2 31.4 31.9
Orientation — angle from 6.9 —83.9 —88.3
+Taxisand T to 4R, deg
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Having determined the desired target parameters at
approximately 3 hr prior to the initiation of the maneuver
at 07:27:00 GMT, the final computation was made using
the latest determination of the orbit. The resulting re-
quired maneuver parameters are entered in Table 26,

Table 26. Commanded maneuver

i ) Initiated

Magnitude Duration, sec at GMT

Roll turn 5.56 deg 25 10:00:44
Pitch turn —-86.80 deg 392 10:10:09
Velocity increment 29.89 m/sec 48 10:27:09

Well before the maneuver was to be executed, consid-
eration was given to the possibility of stopping the
maneuver sequence with RTC-8, which interrupts the
maneuver and returns the spacecraft to its cruise mode
attitude, should a malfunction occur during the turning
sequence of the midcourse maneuver. This decision of
whether or not to halt the maneuver is particularly diffi-
cult to make in real time because once the maneuver is
stopped, a period of 10,000 sec must elapse before a
second attempt is undertaken. This delay due to the
recycling period presents the possible problem of having
to perform the maneuver over an overseas station with
the further thought that the same malfunction that oc-
curred in the first attempt might occur in the second
attempt. Furthermore, the delay decreases the capability
of the midcourse motor. Taking these considerations into
account, the MAG was then prepared to evaluate in real
time the direct telemetry readings on the duration and
polarity of the turns, assuming the correct motor burn.
Fortunately, such preparation was never utilized since
the measurements observed in real time during the per-
formance of the maneuver all had the correct polarity
and, to within the accuracy of these measurements, were
of the exact duration commanded. This, coupled with
the real-time doppler reduction discussed elsewhere in
this Report, gave almost instant verification that the
maneuver had been executed correctly.

After subsequent tracking and determination of the
postmaneuver orbit showed that the correction to the
trajectory was indeed very close to that desired, consid-
eration was given to performing a terminal orienting
maneuver. Prior to computing a terminal maneuver the
best estimate of the impact parameters was as follows:

Latitude of impact 10.84 deg South
Longitude of impact 20.46 deg West
GMT of impact 31 day 7 mo 64 yr 13 hr 25 min 44 sec

Automatic camera turnon 31 day 7 mo 64 yr 13 hr
9 min 0 sec

Figure 34 depicts the impact geometry with the cam-
eras in the cruise mode orientation. The C vector repre-
sents the central pointing direction of the four P cameras,
A and B represent the pointing directions for the 25 and
8.4 deg field of view F cameras. The nominal terminal
maneuver, if performed, would have aligned the C vector
with the impact velocity vector. In the cruise mode the C
vector was 6.8 deg from the velocity vector, and with the
path angle shown of 64.1 deg, an impact velocity of 2.62
km/sec, and a shutter speed of 2 msec, the resultant
blurring due to camera motion was 0.8 m. That is, the
center of the field of view at the time the shutter closed
would be observing a point on the surface 0.8 m away
from the point viewed at the time the shutter opened.
This is an acceptable level of blur; an amount nine times
this figure could probably be tolerated and still meet
mission objectives.

Examination of the expected picture quality and cover-
age obtained with various proposed terminal maneuvers
revealed that improvement, if any, would be negligible.
Adding to this the consideration of greater reliability by
not changing the attitude of the spacecraft, the decision
not to perform a terminal maneuver was reached.

TO EARTH

34. Approach geometry with no terminal maneuver
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C. Comparison of Commanded and Actual
Maneuver

This section examines quantitatively the midcourse
maneuver execution errors in terms of effective pitch and
yaw pointing errors and midcourse motor shutoff errors,
and the uncertainties associated with the estimates of
these errors.

Using the estimate of the executed maneuver obtained
from Section II F 2, the estimated errors may be sum-
marized as follows:

Estimated error in yaw: —2.04 mrad or —0.117 deg
Estimated error in pitch: 0.83 mrad or 0.047 deg
Estimated error in velocity magnitude: — 0.073 m/sec
Mapping these errors to the target results in a miss of
18.0 km in B*RT and 17.1 km in B+ TT and 19 sec in
time of flight. The estimated errors compare with the

expected standard deviation for the maneuver performed
as follows:

1 — oyaw = 7.6 mrad
1 — opicen = 3.7 mrad

1- Ovel. mag. 0.8 m/SeC

The uncertainties associated with these estimates are 1.29
mrad, 0.19 mrad, and 0.0037 m/sec, respectively.

Some of the errors involved in executing the maneuver
may be accounted for in postflight analysis. These errors
consist of limit cycle errors in roll, pitch, and yaw, and
resolution errors in the roll and pitch commanded and
the magnitude of the velocity added. If these identifiable
error sources are removed, then the resulting estimate in
the errors is as follows:

Estimated error in yaw with identifiable error
sources removed: —2.12 mrad (—0.122 deg)

Table 27. Data used in maneuver error computations

Roll, deg Pitch, deg Yaw, deg
Ideal turn 5.563 —86.803
B Resolution error —0.103 0.053
Limit cycle error 0.103 0.126 —0.092

Idea! velocity magnitude — 29.7704 m/sec.

Resolution velocity magnitude error — 0.0914 m/sec.

VE {estimated midcourse velocity vector in m/sec) — (—25.063, —15.223,
—6.164}

[0,3]406381E —10 —0.92115033E —10

A, =

v = 0.32439815E —9 —0.60889906E —9

0.18141402E —9
0.11959307E —8

Table 28. Ranger VIl maneuver execution error estimates’

Yaw Pitch Vealocity, magnitude
ratio ratio ratio
to to to
mrad deg standard mrad deg standard m/sec standard
deviation deviation deviation
Estimated
—2.04 —0.117 0.27 0.83 0.047 0.22 —0.073 0.41
error
All error
Standard 'sources
deviation of 7.6 0.436 — 3.7 0.212 - 0.18 _ included
expected error
Estimated Al
—2.12 0.122 0.38 3.96 0.227 1.28 —0.082 0.51
error X .
identifiable
Standard error
deviation of 5.6 0.321 —_ 3.1 0.178 - 0.16 _ sources
expected errors removed
Standard .-
deviation of pplicable
the error in 1.29 0.074 - 0.19 0.011 - 0.0037 — to both sels
the estimate of resulits
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Estimated error in pitch with identifiable error
sources removed: 3.96 mrad (0.227 deg)

Estimated error in velocity magnitude with
identifiable error sources removed: 0.16 m/sec

Table 27 shows the data used to arrive at all of the re-
sults which are then summarized in Table 28,

The estimate of the velocity added at midcourse Ve,
and the covariance matrix of uncertainties A, associated
with it were obtained from the best orbit determination.
In this estimate of V, tracking data alone were used (no
use being made of the spacecraft's maneuver doppler
data). (Further details of this orbit appear elsewhere in

this Report.) G. D. Pace was the source™ used for esti-
mating the value of the standard deviation for the pitch
and yaw pointing error and for the velocity magnitude
error, while estimates for the resolution and the limit
cycle errors were obtained from R. E. Hill.**

Again, as in Ranger VI, the maneuver happened to be
initiated near the zero crossing of the roll limit cycle,
thus appreciably reducing the chief contribution to the
standard deviation of maneuver execution errors.

11G. D. Pace, “Ranger Block I1I Midcourse Execution Capabilities,”

October 10, 1963 (internal communication).

1zR. E. Hill, “Ranger VII Attitude Control Flight Performance,”
August 7, 1964 (internal communication).
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IV. RANGER Vil TRAJECTORY

A. Launch Phase

Ranger VII was launched from ETR at Cape Kennedy,
Florida on Tuesday, July 28, 1964 using an Atlas D/
Agena B boost vehicle. Launch occurred at 16:50:07.873
GMT with an inertial launch azimuth of 96.6 deg East of
North. After liftoff, the booster rolled to an azimuth of
97.1 deg and performed a programmed pitch maneuver
until booster cutoff. During sustainer and vernier stages,
adjustments in vehicle attitude and engine cutoff times
were commanded as required by the ground guidance
computer to adjust the altitude and velocity at Atlas
vernier engine cutoff. After Atlas-Agena separation, there
was a short coast period prior to the first ignition of the
Agena engine. At a preset value of selected velocity in-
crease, the Agena engine was cut off. At this time the
Agena-spacecraft combination were coasting in a nearly
circular parking orbit in a southeasterly direction at an
altitude of 188 km and an inertial speed of 7.80 km/sec.
After an orbit coast time of 19.97 min, determined by
the ground guidance computer and transmitted to the
Agena during the Atlas vernier stage, a second ignition
of Agena engine occurred. Eighty-nine seconds later the
Agena was cutoff, injecting the Agena-spacecraft combi-
nation in a nominal Earth-Moon transfer orbit. The launch

VERNIER ENGINE
CUTOFF

SUSTAINER
ENGINE
CUTOFF

ALTITUDE, nm

IGNITION

BOOSTER ENGINE
CUTOFF

phase ascent trajectory profile is illustrated in Fig. 35,
while a sequence of events from launch to acquisition of
the Earth by the spacecraft is shown in Fig. 36.

B. Premaneuver Cruise Phase

Injection (second Agena cutoff) occurred at 17:20:01
GMT, over the western coast of South Africa at a geo-
centric latitude and longitude of —12.89 and 15.07 deg,
respectively. The Agena-spacecraft were at an altitude
of 192 km and traveling at an inertial speed of 10.949
km/sec. One minute and 32 sec after injection the Agena—
spacecraft combination entered the Earth’s shadow. The
Agena separated from the spacecraft 2 min 35 sec after
injection, performed a programmed 180 deg yaw ma-
neuver, and ignited its retrorocket. The retrorocket im-
pulse was designed to eliminate interference with the
spacecraft operation and reduce the chance of the Agena
impacting the Moon. Tracking data indicated that the
Agena would pass the upper trailing edge of the Moon
at analtitude of 3660 kmabout3 hr after Ranger VII impact,

Ranger VII left the Earth’s shadow 40 min 5 sec after
injection for a total shadow duration of 38 min 33 sec.

SECOND AGENA
IGNITION

PARKING ORBIT

SECOND AGENA
CUTQFF
(INJECTION)

Fig. 35. Ascent trajectory profile
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LAUNCH
MAIN ENGINE CUTOFF AND SEPARATION
SUSTAINER CUTOFF

VERNIER CUTOFF

SHROUD EJECTION

AGENA SEPARATION

FIRST AGENA IGNITION

IN PARKING ORBIT

SECOND AGENA IGNITION

SECOND AGENA CUTOFF {(INJECTION)
SPACECRAFT SEPARATION

START AGENA RETROMANEUVER
COMPLETE AGENA RETROMANEUVER
FIRE AGENA RETROROCKET

15 SPACECRAFT SUN ACQUISITION
SPACECRAFT EARTH ACQUISITION

SCoaNpMs KN -

aum=

@

(]

3,4

Fig. 36. Sequence of events to Earth acquisition

Sun acquisition had been initiated 9 min 58 sec prior to
leaving the Earth’s shadow. Five minutes after leaving
the Earth’s shadow the Sun was acquired. Within an
hour after injection, the spacecraft was receding from
the Earth in an almost radial direction with decreasing
speed. This reduced the geocentric angular rate of the
spacecraft (in inertial coordinates) until, at 1.4 hr after
injection, the angular rate of the Earth’s rotation ex-
ceeded that of the spacecraft. This caused the Earth’s
track of the spacecraft (Fig. 37) to reverse its direction
from increasing to decreasing Earth longitude. Plots of
geocentric distance and inertial speed for Ranger VII as
well as Earth-Probe-Sun (EPS), Sun-Probe-Moon
(SPM), and Earth-Probe-Moon (EPM) angles as a func-
tion of time from launch are presented in Figs. 38 through
40.

Final analysis of premidcourse tracking data showed
that without a correction the spacecraft would have
impacted the back side of the Moon at a selenocentric
latitude and longitude of —12.4 and 201.2 deg, respec-
tively. The transit time from injection to impact would
have been 67.396 hr.

C. Midcourse Maneuver Phase

In order to alter the trajectory so as to impact a selected
aiming point at a selenocentric latitude of —11 deg and
longitude of —21 deg, midcourse maneuver calculations
indicated a requirement of 29.89 m/sec increment of
velocity (60 m/sec maximum capability). In addition,
this correction was selected to adjust the flight time from
injection to impact to be 68.09 hr, thus allowing the TV
camera backup turn on clock to be utilized as designed.
To properly align the thrust direction of the midcourse
motor for the burn, a +5.56 deg roll turn and —86.80
deg pitch turn were required. The midcourse motor was
ignited at 10:27:09 GMT on July 29, 1964 when the
spacecraft was at a geocentric distance of 169,000 km
and traveling with an inertial speed of 1.786 km/sec
relative to Earth. At the end of a 50 sec burn of the
midcourse motor, the geocentric distance had increased
to 169,075 km, and the inertial speed relative to Earth
had decreased to 1.756 km/sec. Analog data received at
Goldstone and relayed to the Space Flight Operations
Facility (SFOF) at JPL positively indicated that the
midcourse maneuver and motor burn had been executed
precisely. This was further verified by the observed
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Fig. 39. Probe geocentric velocity vs time from launch

doppler data being essentially the same as those pre-
dicted. Injection and encounter conditions for the pre-
midcourse orbit are given in Table 29. Terms used in
Table 29 are defined in Table 30.

180 ) l
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160 \\ R
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——
g ]
©
<120 —_—
4
T}
2
=4
= 100 ——
a
[
S I
< sof}f—— = ]
/
E EPS/
b7y
3 60
a
Y]
40 — - —
20
o
0 10 20 30 40 50 60 70

TIME FROM LAUNCH, hr

Fig. 40. Earth=probe—Sun (EPS), Sun—probe—Moon
(SPM), and Earth—probe—Moon (EPM) angles
vs time from launch

D. Postmaneuver Cruise Phase

Following the midcourse maneuver the spacecraft re-
acquired the Sun and Earth, thus returning to the cruise
mode. At about 63 hr after injection and at a geocentric
distance of 355,300 km the spacecraft’s inertial speed
relative to the Earth reached a minimum value of 0.850
km/sec. At this point, the spacecraft was about 28,300 km
from the lunar surface with an inertial speed of 1.36
km/sec relative to the Moon. Because of the lunar gravi-
tational field the spacecraft’s velocity began to increase.

Postmidcourse tracking data resolved the trajectory’s
lunar encounter conditions to a high degree of accuracy,
with the lunar impact occurring at a selenocentric lati-
tude and longitude of —10.70 and —20.67 deg, respec-
tively, with a flight time of 68.097 hr from injection.
The encounter conditions along with the corresponding
postmidcourse initial conditions are presented in Table
31. The geocentric spatial trace of the trajectory from
injection to impact is illustrated in Fig. 41.
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Table 29. Ranger VIl premidcourse orbit

Table 31. Postmidcourse orbit of Ranger Vii

Initial conditions"

Postmidcourse conditions®

Epoch
Earth fixed sphericals
R
@
'}
\4
Y
I 4

Inertial Cartesian
x

N <

Ne e Mo

Orbital elements
a

L)

* e o~

July 28, 1964; 17:19:56 GMT

6567.6447 km
—12.677893 deg
14.648313 deg
10.533192 km/sec
1.3797469 deg
117.37653 deg

—4833.6123 km
—4206.2479 km
—1441.3998 km
7.0601073 km/sec
—6.8712135 km/sec
—4.7797462 km/sec

269557.04 km
0.97564865

28.955996 deg
17.040849 deg
204.26939 deg
2.6875478 deg

Epoch
Earth-fixed sphericals
R
¢
[
\4
Y
4

fnertiaf Cartesian

N~

e Mo

z
Orbital elements

July 29, 1964; 10:27:58 GMT

169075.12 km
2.7383859 deg
277.82480 deg
12.070912 km/sec
8.1207516 deg
270.95862 deg

156674.52 km
63041.633 km
8077.6773 km
1.4342616 km/sec
0.97257020 km/sec
0.28116151 km/sec

244087.05 km
0.97401691

28.707653 deg
16.908152 deg
203.78266 deg
161.92552 deg

Impact parameters

Impact parameters

Impact epoch

Selenocentric latitude
Selenocentric longitude
Time of flight from injection
B

B-T¢

B - R?

July 31, 1964; 12:43:40.933 GMT
—12.166318 deg

203.40645 deg

67.394 he®

3873.4142 km"

—3801.0655 km

745.14347 km

Impact epoch

Selenocentric iatitude
Selenocentric longitude
Time of flight from injection
B

B-T

B R

July 31, 1964; 13:25:48.724 GMT
—10.701742 deg

—20.66861 deg

68.0966 hr”

1811.9285 km*

1623.9736 km

803.61342 km

2See Table 30 for definition of terms.
b1 uncertointy of 5.2 sec

10 uncertainty of 15.9 km

dB.T and B. R are referenced to the true funar eguator {see Appendix A).
For Ranger VII work, the true tunar equator is used as the reference piane. If N
is @ unit vector in the lunar North direction, then T — §; )X Nand R = §; X T.

2See Table 30 for definition of terms.
Y10 uncertainty of 1.0 sec
€10 uncertainty of 14.7 km

9B +T and B+ R are referenced to the true lunar equator (Appendix A). For

Ronger Y1i work, the true lunor equator is used as the reference plane. If N
is a unit vector in the lunar North direction, then ¥ — S; X Nand R — §; X T

Table 30. Definition of terms

Parameter Definition (Earth as central body) Parameter Definition (Earth as central body)
R Probe radius distance, km Xy z is the Earth equatorial plane of date. z is along the
) Probe geocentric latitude, deg {Cont'd) direction of the Earth's spin axis of date, km
[/ Probe East longitude, deg X9z First time derivatives of x, y, and z, respectively, i.e.,
v Probe Earth-fixed velocity, km/sec Cartesian components of the probe space-fixed velocity
. . vector, km/sec
Y Path angle of the probe Earth-fixed velocity vector
with respect to the local horizontal, deg a Semimajor oxis, km
o Azimuth angle of the probe Earth-fixed velocity vector e Eccentricity
measured East of true North, deg i Inclination, deg
X, ¥z Yernal equinox Cartesian coordinates in a geocentric Q Longitude of the ascending node, deg
equatorial system. The origin is the center of the cen- .
tral body. The principal direction {x} is the vernal equi- b Argument of pericenter, deg
nox direction of date, and the principal plane (x,y) ¥ Trve anomaly, deg
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E. Encounter Phase

During the encounter phase the spacecraft raced
toward impact with increasing acceleration due to the
pull of the lunar gravity field. This effect is shown in
Fig. 42 in which the Ranger VII trajectory trace to lunar
encounter is compared with a hypothetical Ranger VII
trajectory resulting from a massless Moon. One hour
before impact, the speed of the probe relative to the
Moon had increased to 1.551 km/sec and was at a
lunar altitude of 6390 km. No terminal maneuver was
needed at this time to realign the TV cameras’ pointing
direction.

About 45.5 min before impact, the spacecraft crossed
the lunar equator at an altitude of 4933 km. At 13:08:36
GMT at 2126 km above the lunar surface, F channel full
power was verified. At 13:12:09 GMT and at 1723 km,
P channel full power was also verified. Minutes later at
13:25:50 GMT on July 31,1964, Ranger VII crashed into
what was to be named the lunar “Mare Cognitum” at an
impact speed of 2.616 km/sec and at a path angle of
—64.1 deg. The spacecraft had encountered the Moon in
a direct motion along a hyperbolic trajectory with the
incoming asymptote direction at an angle of —5.57 deg

68

to the Iunar equator, and the orbit planc inclined 26.84
deg to the lunar equator.

The trace of the trajectory on the lunar surface from
injection to impact is given in Fig. 43, while the traces of
the lunar approach portions of the premidcourse and
postmidcourse orbits are illustrated in Fig. 44. The
probe’s geocentric distance and velocity are given in
Figs. 45 and 46, respectively, for the last few hours of
flight. The selenocentric altitude and velocity are given
in Figs. 47 and 48, and the EPS, SPM and EPM angles
for the last hours of flight are in Fig, 49.

A study of the Ranger VII trajectory can be made by
cxamining the detailed trajectory printout (Appendixes B
and C). Appendix B contains the trajectory listing for the
premidcourse orbit from the initial epoch to the mid-
course epoch and a lunar impact printout. Appendix C
contains the trajectory listing for the postmidcourse orbit
from midcourse to lunar encounter. Appendix D, Table
D-1, is a key to the trajectory printout. Table D-2 con-
tains the definitions of the trajectory printed quantities.
Constants and conversion factors used in Ranger VII tra-
jectory computation are listed in Table D-3. The miss
parameter B, used to measure the miss distance for the
lunar trajectory, is defined in Appendix A.
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TIMES ARE IN GMT

Fig. 43. Trace of Ranger VII trajectory on the lunar surface

70




JPL TECHNICAL REPORT NO. 32.694

$Hqio asinodplwisod pup ssinoapiwasd 104 A1opdalpay 1pun| jo seap4y by ‘B4
0g:21 P
AHOLO3rVHL
ov2l 3SYNOOAINLSOd
[+, [ Ne
+961 "I AINP “1WD
05:210
oS4
i
[s 03]
P /
j 4 00214
. \ . JAu0LO3PvL / .
Bop L02~=g olElg IOVIYNS YYNMT NO SUNCOAINYd =
oo o1-- 3 _ A¥OLO3MVEL 3SHN0DOINLSOd /
: 3HL 40 NOILI3MONd o2l

) '08'8b:G2:€1 1y NOOW 1 s

3HL Q31OVdNI 24 479 N
L SNV | 30V4UNS MYNNT NO
oze1d AYOLO3MVUL 3SNNOICININD 7

3HL 40 NOILIIArONd

©961 °IE XINF LN IV SIWIL 1Y
bap p'2.2= g
6op 60 = ¢
LNIOd ¥v10S8NS = &
Bep 2'G-= g
bep 6= ¢
ANIOd V¥ 1S34¥318NS = 7
wy Ol ‘SIONVLSIQ IVIXY
ANV IVINOLYNDT MYNN=A ‘¥

z
N

bep 0v0z =g
Bop £2)-=¢p
‘62:€H:Z1 LY NOOW 3HL

Q3ILOVdWI 3AVH GINOM ZZ 4FONVY
H3AN3INVW ISHNOOQIN 3HL OL HOINd

“

71



JPL TECHNICAL REPORT NO. 32-694

GEOCENTRIC DISTANCE OF PROBE, km X 104

GEOCENTRIC INERTIAL SPEED OF PROBE, km/sec
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V. ANALYSIS OF AIR FORCE EASTERN TEST RANGE TRACKING DATA

A. Introduction

For the Ranger missions, the AFETR is responsible for
providing classical orbital elements for both the parking
and transfer orbits, and for providing initial acquisition
information to the DSIF tracking stations. These cal-
culations are performed on an IBM 7094 computer
located at AFETR using Agena vehicle tracking data
obtained from the downrange AFETR tracking stations.
Results of these calculations are transmitted to the JPL
SFOF in Pasadena. The acquisition information is relayed
to the DSIF stations, and the initial orbital elements are
used in the JPL orbital calculations.

In addition to fulfilling these requirements, AFETR
transmits tracking data obtained during the parking orbit,
transfer orbit, and Agena postretro orbit to the SFOF.
The parking orbit data are very useful for detecting non-
standard flight conditions, and the transfer orbit data are

Table 32. AFETR and NASA station locations®

used during flight operations to verify the initial orbital
estimates based on DSIF data. Agena postretro data are
important for verifying Agena retrofiring, and are further
used to establish the Agena vehicle postretro orbit.

During this mission, AFETR stations tracked the
Ranger VII Agena vehicle from launch until it was lost by
Pretoria 8 min after Agena retrofiring. Additional tracking
data were supplied by two National Aeronautics and
Space Administration (NASA) stations located at Ber-
muda and Carnarvon, Australia. The names, locations,
and radar types for the AFETR and NASA stations are
given in Table 32. Table 33 summarizes the tracking data
coverage provided by these stations.

B. Acquisition Information

Twenty-four minutes of initial acquisition information
was provided for DSIF Stations 41, 51, and 59, based on
the actual parking orbit and nominal second Agena burn.
Shortly after injection, this information was updated for
100 min, based on the actual transfer orbit. These pre-

Station name | CorroNing Latitude | Longitude Radar dictions included pointing angles, receiver doppler detec-
agency deg deg type
tor output for both one-way and two-way doppler, and
Antigua AFETR 17.0N 298.2F FPQ-6 the ground station transmitter reference frequency re-
:‘“"’:“ :f;: 3;‘::‘ 2;22? :::"6 quired to establish uplink lock with the spacecraft. A
ermuda . . -16 . . . g
Carnarvon NASA 247§ i £PQ-6 comparison between the JCXFETR predicted pointing
Pretoria AFETR 2585 28.3 FPS-16 angles and the actual tracking angles showed that the
e predicted values were well within the beam width of all
8 of. . .
station antennas.
Table 33. Tracking station data coverage
Start dat End dat
Station Mission ° i ndced Maximum Number
h Elevation, Elevation, elevation, of data
name phase GMT Range, km GMT Range, km .
deg deg deg points
Bermuda Parking 16:58:42 905 8.0 17:01:12 1,656 1.2 8.0 26
orbit
Antigua Parking 17:00:00 950 7.2 17:02:48 1,600 0.0 7.2 28
orbit
Ascension Parking 17:11:12 1424 1.4 17:15:30 1,281 0.0 4.0 44
orbit
Pretoria Preretro 17:21:30 1245 6.3 17:29:06 3,683 2.8 27.2 74
orbit
Pretoria Postretro 17:29:12 5421 9.6 17:37:06 7,761 1.1 9.6 77
orbit
Carnarvon Postretro 17:35:12 5161 22.4 18:04:48 11,153 88.1 B8.1 241
orbit
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C. Analysis of Parking Orbit Data

In the parking orbit phase, angular and range data
were obtained by Antigua, Ascension and Bermuda.
During flight operations, only Antigua data were used for
the parking orbit calculation made at JPL. Numerical
values for the parameters in this solution are given in
Table 34, column 3. These values are in good agreement
with orbital elements obtained from the AFETR solution
seen in column 2, except for Q (longitude of ascending
node) and o (argument of pericenter passages). Table 35
shows the number of data points and associated statistics
for this calculation. The residuals, observed minus com-
puted, may be seen in Fig, 50.

For the postflight analysis an orbital estimate was
made using data from Ascension and Bermuda only. The
data points used and the associated statistics are given in
Table 36. Bermuda angular data were not used for this
calculation, and it was necessary to correct the ranging

Table 34. Parking orbit parameter solutions
(Epoch = 16 hr 58 min 32.00 sec}

Orbital Orbit reported Real time Post analysis
parameter by ETR" (2) orbit® (3} orbit® (4)
Ro, km 6561 6559.7937 6560.7722
d,, deg 24.660 25.031393 25.035432
Xo, deg 296,336 297.90737 297.91529
Vo, km/sec 7.386 7.3827313 7.3820695
Yo, deg —0.002 0.038837308 —0.028649228
9,, deg 106.315 105.64363 105.633888
a, km 6575.9 6572.9758 6570.5272
o 0.002372 0.001467387 | 0.0015632628
i, deg 28.826 28.85437¢9 28.828694
Q, deg 16.980 16.194773 16.989216
w, deg 120.906 20.027 136.34901
Ca, km/sec’ —60.62 —60.64 —60.66

cOrbit from Bermuda ond Ascension {calculated at JPL),

2Epoch from ETR = 16 hr 58 min 52.9 sac. Orbit based on best data set(s) selected
from various tracking stations.

bOrbit from Antigua data only {calculated at JPL).

Note: the ETR orbit is received prior to obtaining the selution shown in column 3.

Table 35. Inflight parking orbit data statistics

Number
Station . Standard
Data type of points L. Mean
name deviation
used
Antigua Range, m 15 16.1
Azimuth, deg 23 0.0080 0.0000
Elevation, deg 23 0.0437 0.0202
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Fig. 50. Antigua parking orbit residuals

data values to account for range reference oscillator
timing errors.” The number of points and the associated
statistics are given in Table 36, and the residual plots
may be seen in Figs. 51 and 52. Parameter values, given
in Table 34, column 4, show good agreement with the
two real-time orbital solutions seen in columns 2 and 3
of the Table. The solutions for argument of pericenter
passage do not appear consistent. However, this param-
eter is not well defined for this orbit due to the near zero
values for both the eccentricity e and path angle v,.
Using these data, the latitude and longitude of the Ber-
muda tracking station were determined. This solution

13This type of error is apparently a characteristic of the C-band pulse
radar systems used by these AFETR and NASA stations ( Ref. 16).
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Table 36. Postflight parking orbit data statistics

Azimuth, deg
Elevation, deg

32
31

Number
Station Standard
Data type of points o Mean
name deviation
used
Bermuda Range, m 20 16 2.85
Ascension Range, m 32 7 1.53

0.0187
0.0185

0.0000
0.0031

shows good agreement with the solution obtained during
the Ranger VI mission. These results may be seen in
Table 37.

When a combined orbital calculation was made using
data from all three stations, the Antigua data appeared
to be somewhat inconsistent with the data from the other
two stations. This is still being investigated.
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Fig. 52. Bermuda parking orbit residuals

Table 37. Bermuda station coordinate solutions

Nominal R vi R v | Renger Vi
X omina Ranger anger Ranger VI,
Coordinate value® solution, deg solution, deg i ’
eg
Latitude 32,1709 | 32.170257 32.177880 —0.00752
=+ 0.0004 *0.0129
Longitude |[295.3465 295.34705 295.35219 —0.00514
=+ 0.0007 *0.0108
25ee Ref. 14.

D. Analysis of Agena Prerefro Transfer Orbit

Table 38. Transfer orbit and postretro Agena retro

orbit parameter solutions

{Epoch = 16 hr 19 min 56 sec)

Orbital . ETR orbit ETR postretro
parameter DSIF orbit {Pretoria) orbit {Pretoria)
Ro, km 6567.6442 6567.4832 6566.0807
D, deg —12,677881 —12.675307 —12.7380146
Xo, deg 14.648304 14.645455 146.90039
Yo, km/sec 10.533192 10.533181 10.520717
Yo, deg 1.3797452 1.3787070 1.4308913
9,, deg 11737655 117.36825 —117.32460
a, km 269557.25 269050.88 223732.21
e 0.97564866 0.97560342 0.97066925
i, deg 28.956008 28.947857 28.935328
Q, deg 17.0450877 17.034816 16.935673
w, deg 204.26936 204.27300 204.31778
Cs, (km/sec)? —1.4787266 —1.4815107 —1.7816077

Tracking Data

Preretro tracking data were received from Pretoria
from 17:21:30 to 17:29:06 GMT July 28. These data were
used during flight operations to determine the Agena
transfer orbit. This solution agreed very well with the
transfer orbit solution previously reported by AFETR.
In addition, portions of the Pretoria data were used in the
JPL orbital calculations to verify the initial orbit esti-
mates based on DSIF data.

In the postflight analysis, a comparison between the
best postflight estimate of the premaneuver orbit based
on DSIF data only and the estimate based on the Pretoria
data showed the two solutions to be in remarkably good
agreement. The values of the parameters for these solu-

Table 39. Preretro orbit data statistics

Station Number of Standard
nome Data type points used deviation Mean
Pretoria Range, m 47 10 1.07
Azimuth, deg 65 0.0082 0.0000
Elevation, deg 65 0.0091 —0.00381

tions may be seen in Table 38, columns 2 and 3. Tracking
data statistics for the Pretoria estimate are given in
Table 39, and the residual plots may be seen in Figs. 53
and 54,
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E. Analysis of Agena Postretro Tracking Data Table 40. Postretro orbit data statistics
Agena postretro tracking data were received from

Pretoria :fmd Carnarvon.' An estimate o‘f the Agen'a post- Station Nomber of | Standard
retro orbit was made using only Pretoria data. This solu- name Data type points used | deviation Mean
tion revealed that the Agena vehicle would miss the
Moon’s surface by 3660 km and go into a heliocentric Pretoria | Range, m 25 28 117
orbit. Parameter values for this estimate are given in
Table 38, column 4. The number of points and associated Azimuth, deg 45 0.0143 0.0000
statistics are given in Table 40, and the residual plots Elevation, deg 45 0.0299 —0.0150

may be seen Figs. 55 and 56.
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A combined estimate based on both Pretoria and
Carnarvon data has not yet been satisfactorily made
(apparently due to an error in the station coordinates at
Carnarvon). The Carnarvon data appeared to be rela-
tively noise free, but a good estimate of the data accuracy
is not possible at this time.

F. Conclusions

The Pretoria tracking data were very useful during
flight operations for verifying the initial orbit estimates
based on DSIF data. It is anticipated that these data will
be more fully utilized in conjunction with the DSIF data
as continued confidence is obtained from flight experience.
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Fig. 55. Pretoria postretro residuals (start 17:30 GMT)
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VI. DEEP SPACE INSTRUMENTATION FACILITY TRACKING OF RANGER VIl

A. General Information

Table 41. DSIF station locations

The DSIF is primarily composed of various tracking - -
B ) . loc d d th d d int f hi h Stati Locati Geodetic Astronomic
: stations locatea aroun e'wor 'an inter a_ces whic ation ocation latitude, deg |longitude, deg
: connect these tracking stations with the main control
- center at JPL. The names and locations of the DSIF 12 | Goldstone, California 354N | 1168 W
) stations employed in the Ranger VII mission are given in 41 | Woomera, Australia 3145 136.9E
: Table 41. Si Stati 71.1 ted at C K dv. d 51 Johannesburg, South Africa 25958 27.7 E
able : ince . .am.n R oca}e a ape. ennedy, 0?5 59 Johannesburg, South Africa 2595 27.7 €
not obtain postinjection tracking data, it is not listed in

Table 41. This station performs the vital task of prelaunch
checkout of the spacecraft radio, telemetry, and TV
systems. It also provides spacecraft frequencies to the
Tracking Data Analysis Group at the SFOF for use in
computing acquisition predictions. Detailed characteris-
tics of the stations are available elsewhere.’*

Table 42 shows the nominal view periods of the space-
craft to the DSIF stations during the course of the
mission. Rise and set times (in GMT) refer to that time at
which the spacecraft is at a 5-deg geometrical elevation
angle. Since the spacecraft signal can frequently be
received when the spacecraft is lower than 5 deg, it is
possible that acquisition of the spacecraft will occur
before nominal rise time and loss of signal after nominal

11]et Propulsion Laboratory, Space Flight Operations Plan, Ranger VI,
May 28, 1964 (internal communication).

set time. The modes of operation of the DSIF are identi-
fied as ground modes (GM) and can be seen in Table 43.

During Ranger VII, the DSIF stations provided both
angular and doppler data throughout the mission. Both
data types were used during the early part of the mission,
and the angular data were very useful in obtaining the
initial orbit estimates. For the postflight analysis, only
two-way doppler data were used. Plots of the doppler
residuals for both premaneuver and postmaneuver track-
ing may be seen in Figs. 8 through 24. Relatively large
biases were seen in the angular data from Stations 41
and 51. This is mainly due to angular correction model
errors which, in turn, were caused by recent extensive
equipment changes and RF feed realignment at the angle
tracking stations. New correction coeflicients are being
determined to remove these biases during future missions.

Table 42. Nominal* view periods vs actual tracking at DSIF stations

DSIE Nominal Nominal Nominal Acquisition Loss of Actual
Date Stati rise, setf, view by signal by view
tation GMT GMT period Station Station period
July 28, 1964 | 51 17:21:17 17:32:00 oo"10™m43" 17:21:38 17:32:55 oo™ 1m17"
59 17:21:17 17:32:00 00"10™43° 17:20:50 17:37:53 00"17m03%
41 17:36:54 00:46:21° o7"09™27" 17:35:24 01:17:00 07"41™36"
51 20:42:52 08:28:04" 11P45™12° 20:45:50 08:54:29 12"08™39°
July 29,1964 | 12 07:11:54 18:36:01 11"24™07° 06:44:10 18:45:35 12"01™25°
41 14:38:45 01:24:04" 10M45™19% 14:13:55 01:49:00 11"35™05°
51 22:00:10 08:48:32" 10M48™22" 22:02:45 09:12:03 11"09™18%
July 30, 1964 | 12 07:20:28 18:59:03 11°38™35" 06:55:30 18:59:49 12"04™19°
41 14:59:08 01:31:08° 10"32™00" 14:36:03 01:59:00 11h22™57°
51 22:14:05 08:53:41° 10"39™36° 22:13:17 09:14:37 11M01™m20°
July 31,1964 | 12 07:22:02 13:25:50° 06"03™48" 07:00:56 13:25:50 06"24™54"
4 Based on 5-deg elevation ongle.
b Set occurs on day after rise.
¢Time of lunar impact.
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Table 43. Ground station tracking modes

This mode description is used to define the station configuration.
The code is broken into two parts. The first defines the transmit/
receive mode and the second the antenna feed configuration.

Transmit/receive Antenna feed

GM-0" No receive {transmit only} 0 Not used

GM-1  One-way doppler 1 Horn feed diplexer

{receive only) combination

(85-ft D reflector)

GM-2  Two-way, one-station 2 Tracking feed diplexer
combination

(85-ft D reflector)

{transmit/receive)

GM-3  Two-way, two-station 3 Acquisition anfenna
noncoherent {receive
only)

GM-4  Two-way, two-station 4 Dipole {6-ft D reflector)

coherent {receive only
with reference signal
from transmit station)

Horn feed, no diplexer

(receive only)
(85-ft D reflector)

GM-5  Receive only 5
{no doppler)

aTelemetry will be available in all receive modes except GM-0.
Example: GM-2-1; transmitting to spacecraft and receiving two-way doppler; horn
feed ond diplexer.

B. Transponder Tracking
1. Premaneuver Phase

Initial acquisition of the spacecraft transponder was
made by Station 59 at 17:20:50 GMT on July 28, 1964.
Two-way lock was immediately established and the servo
system was put in auto track at 17:21:00. Auto track was
terminated at 17:21:39 and the receiver dropped lock at
17:23:12. From this time until the end of the pass
at 17:37:53, the receiver was unable to maintain contin-
uous lock, primarily due to high spacecraft angular rates
and operational procedure difficulties. From this pass
only five 5-sec count two-way doppler points were usable
in the ODP. At 17:28:07 Station 51 switched on their
transmitter, and two-way lock was established at 17:30:14.
Station 51 also experienced difliculty in maintaining con-
tinuous receiver lock due to high angle rates, and the
antenna reached its mechanical limit at 17:31:42. During
this interval, no good two-way doppler samples were
obtained.

At 17:38:48, Station 41 achieved two-way lock in
GM-2-2. They did not get any good doppler samples
until 17:54:00 because of an overloaded counter monitor-
ing the doppler mixer output. This situation arose as a

direct result of a changed configuration in the L-band
receiver following L-S band conversion work and was
easily corrected when discovered. Telemetry event blips
B-2-1 through B-2-4 observed by Station 41 starting at
17:50:00 indicated that solar panel extension had oc-
curred. At 17:53:00 a B-2-1 blip was observed which
indicated the start of the Sun acquisition sequence. Earth
acquisition event blip was noted by Stations 41 and 51.
The first ground station command sequence was trans-
mitted to the spacecraft by Station 41, commencing at
21:15:00. Two “clear” commands were sent followed by
an antenna switchover command which switches the
spacecraft from the low gain omniantenna to the high
gain directional antenna. During the mutual view period
of Stations 41 and 51, transfers of two-way lock were
executed three times. The first transfer, from Station 41
to 51, occurred at 21:58:00. The second transfer, from
Station 51 to 41, occurred at 23:10:00. The third and last
transfer of this pass, from Station 41 to 51, occurred at
24:00:00. Tracking continued without incident until the
maneuver phase began on July 29.

2. Maneuver Phase

At 08:50:00 July 29, Station 12 started transmitting the
midcourse maneuver command sequence. At 09:40:00
Station 12 transmitted the antenna changeover command
which switched the spacecraft back to the low gain omni-
antenna, and at 10:00:00 the maneuver execute command
was transmitted. At 10:27:09, after the programmed
delay, an event blip was observed which indicated mid-
course motor ignition. This was immediately followed by
a decrease in received doppler frequency, as predicted.
The decrease continued until motor cutoff, and then the
observed doppler started to rise slightly, again as pre-
dicted. A plot showing predicted doppler and observed
doppler during the maneuver period may be seen in
Fig. 57.

3. Postmaneuver Phase

Following the maneuver, the spacecraft reacquired the
Sun at 10:36:00, and the Earth at 10:58:39. At 11:21:00
Station 12 started transmitting the command sequence to
switch the spacecraft back to the high gain antenna.
Transponder tracking then continued in a normal manner
with a minimum amount of data being lost when trans-
ferring from one station to another. At 11:15:30 on
July 31, Station 12 began transmitting a terminal maneu-
ver command sequence. While an orientation maneuver
was not required, a terminal maneuver sequence was
commanded to set an additional backup timer for the
TV system. The terminal maneuver was then inhibited by
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Table 44. Ground commands from DSIF to Ranger VIi

109800
COMMANDED IGNITION
10:27:09 GMT
109700} = '
\¥PREDICTED DOPPLER CURVE
WITHOUT MANEUVER
"
a
o
S
2
Z 109600
=]
g
E TOTAL DOPPLER PREDICTED DOPPLER
SHIFT=186 cps A T
Sy v _X
109500 |- -
e SPACECRAFT CC&S
COMMANDED STOP
BURN 10:27:59
BURN TIME
50 sec
108400
10:26:00 i0:27:00 10:28:00 10:29:00

GMT JULY 31, 1964

Fig. 57. Doppler during midcourse maneuver

an override command transmitted at 11:55:00. The termi-
nal maneuver execute command was transmitted at
12:25:08. Subsequent event blips indicated that the space-
craft responded properly. At 13:08:40 Channel F video
appeared, and at 13:12:07 Channel P video went to full
power. From 13:12:08 until impact, Station 12 was
receiving excellent photographs of the lunar surface.
A summary of all commands transmitted to the spacecraft
by the DSIF is given in Table 44.1

C. Determination of Impact Time

The primary method of determining observed impact
time is by measuring the time at which the spacecraft
signal is lost. Various functions related to the spacecraft
signal are continuously recorded by the stations during
their respective tracking periods. Two recording methods
are used: one is magnetic tape, and the other is direct-
write oscillograph.

Stations 11'* and 12 were tracking the spacecraft on
July 31 when an abrupt loss of signal occurred at approxi-

15Jet Propulsion Laboratory, Tracking Operations Memorandum,
Ranger VII , September 21, 1964 (internal communication ).

16Station 11 was committed to provide TV backup support only.
They tracked the spacecraft only during the last Goldstone view
period, but did not obtain tracking data.
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T/M event
. Initiated Verified, DSIF blips
Command (date/ GMT) GMT Station recorded
at Station
RTC-0 28/21:15:00 21:15:38 41
RTC-0 28/21:16:00 21:16:38 41
RTC-3 28/21.19:00 21:19:38 41 B-20
RTC-0 29/08:50:00 08:50:39 12
RTC-0 29/08:52:00 08:52:39 12
SC-1 29/08:54:00 08:54.40 12 B-20
SC-2 29/08:56:00 08:56:41 12 B-20
SC-3 29/08:58:00 08:58:41 12 B-20
RTC-0 29/09:36:00 09:36:38 12
RTC-0 29/09:38:00 09:38:39 12
RTC-3 29/09:40:00 09:40:39 12 B-20
RTC-4 29/10:00:00 10:00:38 12 B-20
RTC-0 29/11:21:00 11:21:38 12
RTC-0 29/11:23:00 11:23:39 12
RTC-3 29/11:25:00 11:25:39 12 B-20
RTC-0 31/11:15:30 11:16:08 12
RTC-0 31/11:17:30 11:18:09 12
S$C-4 31/11:19:30 11:20:10 12 B-20
SC-5 31/11:21:30 11:22:10 12 B-20
5C-6 31/11:23:30 11:24:10 12 B-20
RTC-0 31/11:51:00 11:51:38 12
RTC-0 31/11:53:00 11:53:39 12
RTC-8 31/11:55:00 11:55:38 12 B-20
RTC-6 31/12:25.08 12:25:47 12 B-20

3Real-Time Commands:
RTC-0 = ciear command
RTC-3 — antenna switchover
RTC-4 = begin midcourse maneuver
RTC-6 = initiate terminal maneuver
RTC-8 = moneuver override

Stored Commands:
S$C-1 = midcourse maneuver roll duration
8C-2 = midcourse mansuver pitch duration
S$C-3 = midcourse maneuver velocity increment
$C-4 = terminal maneuver first pitch duration
SC-5 — terminal maoneuver yaw duration
$C-6 = terminal maneuver second pitch duration

mately 13:25:50. Figure 58 shows the unfiltered received
signal strength recorded at Station 12 at lunar encounter.
High speed recording rate (approximately 60 in./sec) was
not used until shortly before predicted impact. This
recording was referenced by a 100 pps timing reference
and the NASA 28-bit time code which is synchronized
to WWV. At the time noted by the arrow in Fig. 58
(13:25:50.029), the transponder signal was lost. Figure 59
is a playback of the receiver functions recorded on mag-
netic tape at Station 12 starting just prior to impact. The
drastic changes seen in the telemetry channels (the traces
labeled Channel 2 and Channel 3) provide further confi-
dence that impact occurred at the time noted by the
abrupt change in received signal strength.
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UNFILTERED AGC

13:25:50:03
13:25:50:02
13:25:50: 01
13:25:50:00 GMT

100 PULSE/sec
TIMING REFERENCE

Fig. 58. Station 12 impact recording

Figure 60 is a playback of the magnetic tape recorded
at Station 11. In this Figure, no abrupt change in the
received signal strength can be seen at the impact time
indicated by the drastic change in the telemetry channel
traces. This is due to the fact that the receiver automatic
gain control (AGC) time constant was set at 300 sec. The
best estimate of impact time observed at Station 11 is
13:25:50.095. Tt will be noted that there is a 66-msec
difference between the impact times recorded at the two
Stations. After postflight analysis of station operations at
Stations 11 and 12 in regard to this discrepancy, it was
concluded that: (1) Station 11 impact time is incorrect

because of a time synchronization problem at Station 11,
and (2) the impact time recorded at Station 12 is correct.
This large discrepancy should not be considered a meas-
ure of the system accuracy since in Ranger VI, when Sta-
tions 11 and 12 were committed for full mission support,
the impact times recorded at the two Stations agreed to
within 1 msec,

The conclusion is that, neglecting signal transit time,
Ranger V]I impacted the Moon at 13:25:50.029 +0.02 or
—0.03 sec.
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APPENDIX A

Definition of the miss parameter B

The miss parameter B is used at JPL to measure miss
distances for lunar and interplanetary trajectories and is
described by W. Kizner in Ref. 6. B has the desirable
feature of being very nearly a linear function of changes
in injection conditions.

The osculating conic at closest approach to the target
body is used in defining B. B is the vector from the
target’s center of mass perpendicular to the incoming
asymptote. Let S, be a unit vector in the direction of the
incoming asymptote. The orientation of B in the plane
normal to S, is described in terms of two unit vectors R
and T, normal to S,. T is taken parallel to a fixed reference
plane and R completes a right-handed orthogonal system.
Figure A-1 illustrates the situation.

The Ranger VII work has used the orbital plane of the
Moon as the reference plane. If W is a unit vector normal
to the orbital plane (W in direction of R, X V,, where
R, is radius vector to Moon from Earth,and V, is the
space-fixed velocity of the Moon relative to the Earth’s
center),then T = 8, X W defines our coordinate system.
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QUTGOING
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Fig. A-1. Definition of B-T, B-R system



APPENDIX B

Ranger VII space trajectory for premaneuver orbit

SPACE TRAJECTORY
RA-T PREMIDCOURSE CRBIT

GME  .39860145 08 J «16234500-C2 F -.57459999-05 D ,TBT749999-05 RE  .637B1650 04 REM 063783100 04

6 .66709998-19 A .887B2497 29 8 .888C04%9 29 C  .88837498 29 OFE  .41780741-02 A 14959500 09
GNM  ,49026957 04 GMS 13271544 12 GNV  .3247695C Cé GMA 42977799 05 G¥C  .3791B700 08 GMY 12671860 09
EGM  ,39860320 06 MGM . 49027779 C4 JA ,29200€0C-02 HA  .00000000 00 CA .00000000 00 RA 34170000 04
ARA  _3I55T7C000 01} GB  .3B294392 (¢ MAS  .3742000C 03 G681 .C0000000 DO G82 .00000000 00 5C  .10200C00 09

TNJECTION CCANDITIONS ¥CON 23566645C257202000000C0C J.D.x 2438605.22217592  JULY 28,1964 17 19 56.000
GEDCENTRIC X0~.48334122 04 Y0-.420¢2475 (4 2C-. 14413998 04 Dx0 70501073 01 DY0-.68712135 01 D20-.47797462 01
CARTESIAN GMC .000CCCCO OC SGC .CCECOCEC €0 TO +62396000 05 GHA .2063B174 D3 GHO 30568664 03
O TAYS 0 HRS. € MIN. 0.000 SEC. 23566645€257202000000C00 J.D.= 2438605. 22217592 JULY 28,1964 17 19 56.60C
TFL © DAYS 0 HRS. 29 VMIN, 48.127 SEC.
GEOCENTRIC EQUATORIAL COORDINATES
X -.48336120 04 Y ~.42062476 04 I -.14413597 04 DX  .70601070 O1 DY -.6B8712132 01} DI -.47797460 01
R .65676446 04 DEC -.12677894 02 RA  ,221C3005 ©3 v .16950098 02 PTH .13272056 01 Al .11625194 03

R 65676447 04 LAY -,12677893 02 LEN  .14548313 02 VE  .10533192 02 PTE ,13797469 01 A2E  .11737653 03
X5 -.88492690 08 Y5 .11325740 C§ I5  .4911330C 08 DXS -.23722515 02 DYS -,15814255 02 DIS -.6857968C 01
XM ,3B24£5B4 06 YN -.30198953 Q5 ¥ -,50845670 05 DXM . 82773604-01 DYM .93298925 D0 DIM  ,39341317 00
XT 38246584 06 YT ~.30198953 05 17 -.50845670 05 DXT .82773404-01 DYT  .9329892% 00 DIT .39361317 00
RS .15188914 09 VS .29323712 02 R¥  .3B7CLC8] 06 VN .10159979 01 RT .38701081 06 VT .10159979 ¢1
GED -.12761470 02 ALY 19047821 03 LOS  .281£2€25 03 ®WAS 12800198 03 RAM  ,35548537 03 LON  .14910364 03
DUT  .3500C000 02 DT  .15000€00 02 DR .25362644 €O SHA  .65203969 04 DES .18B65618 02 DEM -,.75493738 01

GEOCENTRIC CCNIC

EPDCH OF PERICENTER PASSAGE 235666&5&67202760‘26660 J.D.= 2438605.22185045 JULY 28,1964 17 19 27. E79
SMA  L26955704 06 ECC  .97564885 CcC B .59124444 SLR  .12968310 05 APO  .53254998 06 RCA .65640771 04
VH  .1350C527 00 €3 -,14787277 ¢1 CE .1!B§7GbC 05 TEP  .28120745 D2 TF -.78113180-02 PER  .23213209 05
TA  ,26875478 01 T4 .00000C00 0O Ed  .2984276¢ 00 FA . 72684679-02 €3J -.18712444 01 TF1  .00000000 0O

ALL VECTORS REFERENCED TO EARTH FQUATOR PLANE

X -.48326120 04 —.42062476 04 =+ 14413997 04 DX .70601070 01 DY -.88712132 01 DZ -.47737460 01
INC  .28955994 02 LAN  .17040849 02 APF  ,20426939 @3 ¥X  L6619T710 00 ¥Y -.61283270 00 MZ -.43153497 00
WX .14187827 00 WY -.46288226 G0C Wl 87499177 00 PX -.76620357 00 PY -.61101017 00 PZ -.19899402 0C
QX .62673967 00 QY -.64218889 CC GZ -.44135110 00 RX  .15558145 00 RY .12406866 00 RZ -.98000067 0C
BX -,62673667 00 AY  .64218890 OC BZ .44135111 00 TX ~.62347934 00 TY .78183983 00 ¥I .00000000 00
DAP -,.11478139 02 RAP  ,218%57C65 C3
BTQ  .52789146 ©S BRC -.26627162 05

-
~

+59124444 5 THA  .33323335 03
HELTOCENTRIC EQUATORIAL CODRUINATES

X .88487856 08 Y -.11326160 09 ~+49114741 08 DX .30782622 02 DY .89430414 01 DI .20782219 Oi

R .15188993 09 LAT -.18866C90 02 LON  .30799943 03 Vv .32122684 02 PTH .19253930 02 Az  .78943384 D2
XE .88492690 08 -.11225%40 09 ZE -.4911330¢C 08 DXE .2372251% 02 DYE .15814255 02 D2E  .68579680 D1
AT .88875155 08 YT -.11328760 09 IV -.49164145 0B DXT .23805288 02 DYY 16747244 02 DIT .72515811 01
LTE -.18885618 02 LOE ,.30800198 €3 LIT -.18852131 02 LOT  .30811451 03 RST .15215119 09 VST .29995789 02
EPS  .83120780 02 ESP  .27453512-18 SEP  .96B76758 02 EPM  ,4883T777 02 EMP  .73198500 00 MEP  ,13043019 03
MPS  .13183428 03 HSP  .10992114 0¢ SMP  .48055927 02 SEM  .13256592 03 EMS  .47326738 02 ESM  .10698938 00
RPM  .39130200 06 SPN 69231548 0}
GCE ,.27B29543 03 GCT  .28210141 03 SIP  .13158C23 03 CPT .90011781 02 SIN .89757735 p2 81  .13201877 0C
REP  .65676446 D4 VEP  .10950098 02 CPE  .8C398C73 02 CPS .76802219 02 02 .89203712-01 03 .53001657-03

-
m
~

0 DAYS 0 HAS. € MIN. 5.000 SEC. 23%6664502€0202200000C00 J4.D,» 2438605, 22223379 JULY 28,1964 17 20 01.000
TFL 0 DAYS @ MRS, 29 MIN. 53,127 SEC.

GEOCENTRIC EQUATORTAL COORDINATES
X -.47982264 04 Y -.42405294 04 T ~.14652726 04 OX  .T0940173 01 OY -.68414752 01 DZ -,47694813 01
R .65690250 04 CEC -.12888701 02 RA  .22146925% 03 Vv .10948918 02 PTH  .15626542 01 Al .11615460 03

R .65690250 D4 LAT -.12888701 D2 LEN  .15066£58 C2 VE .10531952 02 PTE  .16245366 01 AZE .11727488 03
X§ -.B88492808 08 ¥YS  .11325732 o9 IS .49113265 08 DXS -.23722498 02 DYS -.15814276 02 D25 -.68579772 o1
XN .38246625 06 YH -.30194288 05 ¥ -,50843702 0% OXM . 82760305-01 DYM  .93299019 DG DIM  .393461490 DO
XT  .382446625 06 ¥T -.30194288 05 27 -.50843702 05 OXT .82760305-01 OYT  .93299019 00 DIT  .39341490 00
RS .151B8914 09 VS .29323712 02 RN .3BTCICEL C& VM .101599283 oi AT ,38701060 06 VT 10159983 01
GED -.12973572 02 ALT  .19189282 03 LOS .28159941 03 RAS  .12800204 03 RAM 35548607 03 LON  .14908344 03
DUT  ,3%0CC000 02 DY .50000000 01 CR  .29857805 0O SHA  .B5150630 04 DES .18B658604 02 DEM -.75490844 01

GEOCENTRIC CENIC

EPOCH OF PEKICENTER PASSAGE 235666'«5C2i7202161302420 J.D.x 2438605,22185053  JULY 28,1964 17 19 27.888
SHA  .26949663 0 ECC  .97554318 0C a .5%11 SLR  .12963278 0% APO .53242917 06 RCA .6%5640789 04
VH  .13503574 Oﬂ €3 -.14790591 C1 (43 .11006*}70 05 TFP 033114219 02 TF -.78095051-02 PER .23205406 05
TA  .31643331 0] PTA  ,00000€00 CC EA 035143496 00 MA  .B5620767-02 C3J -.18715458 01} TFI  .1388888%-02

ALL VECTDRS REFERENCED T0 EARTN EQUATOR PLANE

X -.4T9B2264 04 Y ~.42405294 04 ~.1485272¢ 04 OX  .70940173 0 DY -.68414752 07 -.47694813 01
INC  .2895%870 02 LAN  .17040714 C2 APF  .20427C1l4 03 X .66808686 00 HY -,60747611 00 NI ~.42968%09 00
WX .14187640 00 WY -.45288072 OC WI  .87499284 0C PX ~.76619674 00 PY -.61101718 00 Pl -.19899899 00
QX 52674844 0O QY -.642183135 o¢ QI -.44134673 00 RX  .15558410 00 RY .12407330 00 RZ -.97999970 ©¢
BX -.62674844 00 BY  .642181335 Q¢ BZ  .34134673 00 TX ~-.52348710 00 TY .78183344 00 TZ .00000000 00
DAP -.11478429 02 RAP 21857123 ¢3
BTQ .52783288 05 BRC -.26623911 05

~

»591E7748 ¢5 THA  .33323360 03

HELTIOCENTRIC EQUATORTAL COORDINATES
X .88488009 08 ¥ -.11326156 0% I -.49114731 08 0X  .3081&516 02 bY .B9728008 01 DZ .208B4959 01
R .15188%98 09 LAT -.18B86C79 02 LON  .30799949 03 ¥V .321646119 02 PTH  .19217327 02 AZ  .TB943203 02

XE .88492808 08 YE -.11325732 ¢S ZE -.49113265 CB  OXE .23722498 02 OYE .15814276 02 OZE ,EB575772 01
XT  .88875274 08 YT -.11328751 09 27 -.49164109 0B  OXT .23805258 02 OYY 16747264 02 DIT  .72515921 01
LTE -.18865604 02 LOE  .30800204 03 LTT -.18852117 €2 LOY  ,30811457 03 RST .15215119 09 VST .29995730 02
EPS . B264B540 02 ESP  .27453512-18 SEP  .97349C01 62 EPM  .49307519 02 EMP 73734523 00 MEP  .12995507 Q3
¥P5  .13182829 03 MSP .10992114 0O SMP  .4BOE1S2C €2 SEN  .13256523 03 EFS  .47327432 02 ESM 10676052 00
RPH  .3912615¢ 06 SPN 64958379 01

GCE  ,27822%19 03 GCT  .2B2C9584 (3 SIP  .13157421 03 CPT .9001103% 02 SIN  .B9756966 02 01 .13303253 00
REP  .65690250 04 VEP  .10948918 02 CPE  .8C365963 €2 CPS .76802228 02 D2 .89202610-01 03 .53001469-03

0 DAYS O HRS. 4C PIN. 4.00C SEC. 235656451510262000000000 J.0.= 2438605 25000000 JULY 28,1964 18 00 00.000
TFL G DAYS 1 HRS. 9 WIN, 52,127 SEC

GEOCENTRIC EQUATORIAL COORDINATES

X .14133994 05 ¥ -.T98S7407 04 1 -.65075322 04 OX .65614168 01 DY .74185279 00 D2 -.566640706 00

R .17491%34 05 CEC -.21841418 02 RA 33052116 03 V. .66367638 01 PTH  .51736660 02 AZ  .70518566 02

R .17491536 05 LAT -.21841418 ¢2 LON  ,114C9534 03 VE  .60227493 01 PTE .59507895 02 AZE  .63005507 02
XS -.88549711 o8 ¥S  .11321937 09 15 45096807 0B 0XS -.23714533 02 DYS -.15824559 02 D25 -.68524289 01
XN .38265713 06 YM -,27955511 ¢5 I¥ -.49898428 05 DXM  .76375878-01 OYM  .93342563 00 DIM  .39443802 00
XT  .38265713 06 Y7 -.27955511 @5 21 -.49898428 OS5 DXT  .74375878-01 DYT  ,93342563 00 DIT  .39443802 00
RS .15188B49 09 VS .29323858 02 RF 38690805 05 VM 10162175 01 RYT .3B&9QBOS 06 YT .1016217S ot
GED -.21976129 02 ALT  .11116318 0% LOS  .27160339 03 RAS  .12802923 03 RAM  .35582160 03 LON .13939578 03

DUT  .350C0000 02 0T .120€0C00 €3 CR  .52110C63 01 SHA  .63474066 04 DES .18859101 02 DEM ~.74099125 0)
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HELIQCENTRIC

X .B8B563844 0B Y

R 15190498 09 LAY
XE .B8545TL1 08 YE
XT .88932368 08 Yr
LYE -.18856101 02 LOE
EPS .21275752 02 £SP
#PS  .13099385 03 414
RPM ,3716C557 06 SPN
GCE  .1213C756 01 Gy
REP .17491536 05 VEP

D DAYS 1 HRS. 4C MIN..

GEOCENTRIC

X .33222352 05
R .34200%39 05 CEC
R .34200539 05 LAT
X$ -.88635067 08 Ys
XM .38291482 06 Y¥
XT 38291482 06 YT
RS .15188801 09 Vs
GED -.12358584 02 ALY
DUT  .35000000 02 oY

P

HELIOCENTRIC

+88668289 08
.15191244 09 LAT
XE .8B635067 08 YE
XT .B9017981 08 Y1
LTE -.18849337 02 LOE
EPS  .444(5%553 02 ESP
M#PS  .13135258 03 1414
RPN  .35273604 06 5PN
GCE .10785988 013 oLy
REP .3420053% 05 VEP

XY
«

0 CAYS 2 HRS. &C MIN.

GEOCENTRIC

X .47538591 05
R .4B0S4222 05 CEC
R .48054222 05 LAY
XS -.88720372 08 Y5
XM .38313793 06 AL
XY .38313793 06 v
RS .15188732 09 vs
GED -.B2445862 O1 ALY
DUT  .35000000 02 ov

<

HELIOCENTRIC

X .8B747910 08 Y

R .15151615 09 LAY
XE .8872(0372 08 YE
XT .89103509 08 Yy
LTE -.18829563 02 LOE
EPS  .531386T4 02 ESP
MPS  .1318%658 03 MSP
RAPM  .33878649 06 SPN
GCE  .10557584 03 GCY
REP .4B054222 05 VEP

0 DAYS 3 HRS. 4C FIN.

GEOCENTRIC

A 59546763 05
R ,60228018 05 QEC
R .6022BC18 05 LAT
XS -.888C54640 08 Ys
XM .38332639 06 AL
XT .38332639 06 YT
RS .15188664 09 vs
GED -.58211172 01 ALT
DUT . 350C€C000 02 DT

«

HELIOCENTRIC

X .88865186 0B Y

R .15191845 09 LAT
XE .888C5640 OB YE
XT .89188946 08 Yy
LYE -.18829780 02 LOE
EPS .58117861 02 ESP
MPS  ,13234674B U3 MSP
APM  .3271C955 06 SPN
GCE .10450602 03 (1A
REP .60228C18 05 YEP

0 DAYS 4 KRS, 4C MIN.

GEBCENTRIC

X 70115787 0%
R .7126601% 0% CEC
A .712646018 05 LAT
X$ -.BBAJOBES 0B YS
XA .3834BC15 06 Y&
XT  .38348C15 0& vy
RS .L151BE596 09 VS
GED -.41628C34 01 ALT
putT .3500€000 02 oT

<

-.11322736 C%
-.18859597 02
~.11321937 09
-.11324732 C9
.308€2923 03
L27453512-18
.10560881 00
-.10927629 CC
.2B173527 C3
66367638 Cl

4.00C SEC.

-.36139479 Q4
-.L2277478 02
~.122717478 02
11316237 05
~.24534C91 C5
-.24594C91 05
.29324078 02
27823309 05
.24000C00 03

-.1131465%98 05
-.18649CB9 02
-.11316237 0§
-.11318696 09
.308(7C03 C3
.98911702-02
.99650790-01
.33657638 02
.2B1£1274 C3
46867380 01

4.000 SEC.

15599436 C4
-.81885410 Q1
-.81895410 U1

.11310%32 09
~.21230733 05
-.21230733 ©F

.29324299 02

41678454 05

.48000C00 03

-.11310376 C9
-.18838583 €2
-.11310532 03
-.11312655 C5
.30811€81 €3
.98911702-02
.94872782-01
.45511581 €2
.28156552 01
.388C5179 Cl

4.000 SEC.

-66919147 C4
-.57819839 01
57819839 01
.11304821 09
-.178457C6 CS
-.178865706 G5

.29324521 02

.53850C31 05

.480C0C00 03

-.11304152 03
-.18828109 02
-.113C4821 €5
-.11306€07 C9
.30815160 03
.19782341-01
.90923484-C1
.520318979 02
«28154460 02
»34213C55 01

4,000 SEC.

.11671274 05
-.41347250 C1
~.41347250 01

11289104 09
-.14%99333 C5
-.14499333 05

.29724T44 02

.64887925 C5

.480C0C00 03

7-
LON
IE -
v -
LIT -
SEP
s¥p

SIP
CPE

2356664532142
TFL 0 DAYS

.491C3315
L30BC3ITC
.49096807
49144705
18845472
.15872185
48900525

13072834
.8B331£60C

ca
03
o8
o8
02
03
02

a3
c2

o%
03
03

05
05
Cé
03
a1

c2

03
[:F4

X
v
DXE
oxT
Lot
EP™
SEM

cPT
cPS

2 HRS.

DX

oxs
oxN
oXT

RAS
SHA

bx
v
OXE
OXT
107
EpPM
SEM

CPT
cPS

.30275949 02
.35063796 02
23714533 02
.23790908 02
.30814231 03
.15038071 03
13223181 03

90012081 02
76806234 02

J444B8546 O1
46667380 01
.43060543 01

-.23702569 02

«66779521-01
46779521-01
.10165475 01
.12807002 03
.23935082 05

.28151223 02
.33728496 02
.23702569 02
23769348 02
.308183793 03
.17379502 03
.13173113 03

.90207570 02
76811382 02

oY
PTH
PTE
oYs
DYW
oYY

RAM
DES

oY
PTH
DYVE
oYy
RST
EMP
EFS

SIN
o2

16566412
54008952
15824559
16757985
15214901
12802933
«47560310

89744569

E€CUATORTAL CDORDINATES

02 oz .b61960218 01
o1 AZ .77299199 02
02 DIE .68624289 Ol
o2 DIT .72568669 CI
09 ysT  .29991657 02
oL MEP .28338988 02
02 ESM  .1D0767302 00

02 01 .1400693% 00

.92401281-01 D3 .57049358-03

14096569
<6322B434
75373607
-.15839986
.93400983
-93400983
.38675389
.35632502
.18849337

.17249643
.22990638
.15839986
16773996
«15214572
.54751208
48160176

89925747
98046137

23566645502020200000CCCC J.D.= 243B605,33333333  JUI

3 HRS.
Q4 ox
ot v
Q3 VE
¢ DXS
05 BXM
05 oxr
06 M
03 RAS
[:} SHA
o8 ox
03 v
ce DXE
08  DXTY
02 Loy
03 EPM
02 SEM
c3y CpT
c2 cPS

.3598285%9 01
.38805179 O1
+42324548 01

-.23690595 D2

.57165073-01
.57165073-01
.10168787 01
.12811081 03
+38454989 05

.27288881 02
+33070755 02
+23690595 02
L 23747760 02
.30822554 03
.17412231 03
.13123005 03

.50389438 02
.76816137 02

9 MIN. 52.127 SEC.

oY
PTH
PTE
DYS
oYM
oyl

RAM
DES

DY
PYH
DYE
oYT
RST
EMP
EFS

SIN
D2

. 14413985
467323476
5T1T76242
-.15855405
93451068
. 93451068
.38659940
35682832
18839563

.17296803
4138667131
.15855405
167899315
15214240
72934040
J4B66045S

.90095994
+10310525

2156646456624202000000C0C J.0.= 2438605.37500000 JU
§ MIN. 52.127 SEC.

23546646€430202000000C0

1 -.7272618S
RA  .35379174
LON (12232485
IS 49072091
¥ -.4B4ATE264
2% -.48476264
RM .3867538%
LOS .25660312
DR +41665CT5

1 -.49079363
LCN  .30B(795¢6
1€ -.49072091
17 -.45120%67
LYT -.1B835495
SEP 413558542
SHP . 48547695
SIP  .131C7C76
CPE  .92633329
TFL 0 DAYS

1 -.6845239C
RA  .1879445¢
LON  .11537149
IS .49047352
I¥ -.47049823
21 -.4704582)
RP  .3865994C
LOS .24160285
DR .356(5289

7 -.49054197
1Ch  .3081261C
ZIE -.49047352
IT -.49094402
LTT -.188255LC
SEP  .12684€82
SMP .4B04R3I94
SIP  .13156314
CPE  .94149206
TFL @ DAYS

7 -.60675192
RA  .64120432
LON  .10486302
IS .49022587
IM -.4561921¢6
IT -.45619216
R¥  .3B644458
LCS  .22840257
CR  .320£3307

7 -.49028E54
LON  .3081719C
2E -.49022587
IT -.%9068205
LTT -.1881551¢&
SER 12186284
SMP  L,47541504
S1P 13206157
CPE  .9497195%
TFL 0 DAYS

1 -.513E4184
RA  .945C644C
LCN  .92860554
1S 48997197
IV -.44186573

J441B45T2

RV  ,78628943
LOS .211€0225
ER .29390245

4 HAS,
Cc4 DX
01 v
03 VE
ca DXS
05 (234
05  OXV
13 VM
03 RAS
01 SHA
-] BX
€3 v
08  DXE
08 DXT
02 Lo7T
a3 EPM
[} SER
03 CPT
02 cPs

5 HRS.
T4 CXx
c1 \
[+F4 VE
o8 DXS
€5 DX™
05 oxT
cé VM
03 RAS
<1 SHA

.31096832 01
.34213055 01
.46501270 01
-.236785608 02
.41533251-01
.47533251-01
10172113 01
.12815160 03
.51152511 05

.26788291 02
+32662778 02
.23678608 D2
.23726141 02
30826714 03
.16925407 03
.13072857 03

.90554344 02
76820711 02

DY
PTH
PYE
oYS
DYR
oYT

RY
RAK
DES

oY
PTH
OYE
oYy
RST
EMP
EMS

SIN
02

% PIN. 52,127 SEC.

.27807€35 01
.31073174 01
52294714 OL
-.23656410 02
.37884935-01
.378849315-01
.10175452 01
.12819238 03
.42627076 05

DY
PYH
PTE
DYS
DYM
DYT

RY
RAM
DES

. 14059146
69580915
43591700
-.15870818
.93492800
93492800
+3B54645B
35733154
.18829780

+17276733
.90358792
.15870818
16805746
-15213907
.166518465
49161142

.50250442
10783757

g J.D.= 2438505.41666666 JUI

13600434
11056639
.34135045
~.15886225
+93526153
.93526153
.3B8628943
-35783468
.18819588

02000000C0¢ J.D.= 243B605.29166666 JULY 28,1964 19 00 00.000
9 MIN. 52.127 SEC.

EQUATCRIAL CODRDINATES

o1 DZ  .27990459-01
02 AZ 63577902
az AZE  .32934351 03
02 D28 -.68691069 01
00 DIM .39564490 0C
00 DIT .39564490 00
06 VT .10165475 Ol
03 LOM .12485812 03
02 DEM -.T72004715 01

o
N

EGUATORTAL CODRDINATES

02 bz .6B970973 01,
(138 AZ .T6705508 02
02 DZE .68691069 01
02 DIT .T72647518 Gi
09 yST .29985420 02
o0 MEP .56573230 01
02 ESM  .10857785 00

a2 DL .14756255 OC
-0l D3 .6%107799-03

LY 28,1964 20 00 00.000

E£QUATORTAL COORDINATES

o1 oz .18201312 00
02 AZ .62137302 02
62 AZE .28804743 03
02 1S -.68757819 01
00 DIM  .396B81765 00
00 DIT .39681765 0O
06 vT  .10168787 O1
03 LOM 11032037 03
02 DEM -.69903263 01

EQUATORTAL COORDINATES

02 62 .T057795C 0L
01 Al .764B5091 02
02 D2E  .68757819 Ol
02 Dp2T  .72725996 01
09 vSY .29979127 02
oo HEP .51483493 01
02 ESM  .10925156 00

02 DL .15364767 00
oo 03 .70734355-03

Ly 28,1964 21 00 00.000

EQUATORTAL COORDINATES

ol DI .24208696 00
a2 AZ .61585277 02
02 AZE .27970913 03
02 DIS -.68824544 01
00 DIK  .39795607 00
0o DIY .39795607 00
23 VY .10172113 C1
03 LOW  .95782512 02
02 DEM -.67794920 D1

EQUAYORIAL COORDINATES

0z 07 .7124%¢13 Ol
00 AZ  .T76357554 02
02 DIE .68824544 01
o2 DZT .T2804Ll04 Ol
09 VST 29372775 02
ol MEP .90BOT154 01
02 ESM  .11058666 0O

Q2 Pl 15912324 00
00 D3 .77226583-03

LY 28,1964 22 00 00.000

E€QUATORTAL CODRDINATES

o1 oz .27090856 00
0z AZ .61322150 02
02 AZE .27542565 03
02 IS --68891238 01
00 DIM .39905997 00
oc  DZT .39905997 0OC
06 VT .10175452 01
03 LOM .B1244590 02
02 DEM -.65679850 O1
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HELIDCEANTRIC EQUATORIAL COORDINATES
X .B896C980 0B Y -.11297937 (% I -.490C2935 CB DX .26447313 02 DY .17246268 02 DZ .71600323 01
R .15191998 09 LAT -.18B17663 C2 LCh  .30821722 ¢3 ¥  .32375302 02 PTH .62258625 00 AL  .74269C7T 02

XE .B589CB65S 08 YE -.11299104 (9 ZE -.48937797 08 DXE .23666610 02 DYE ,15886225 02 DIE .468B91238 01

XT  .B92T7434S 08 YT -.113C0554 05 IT ~.4904158B1 OB DXT  .23704495 02 DYV .168214B4 02 DZT .72BB1837 01
LTE -.18819988 02 LCE .30B19238 03 LYY -.188(5513 02 LO7T .30830872 03 RST ,15213572 09 VST  .29966366 Q2
EPS .61471794 02 ESP  .22117229-01 SEP  .11850458 03 EPM  .14554256 03 EFP  .256399439 Q1 MEP .11B17482 G2
MPS  .13286451 D1 MSP  .BT7074C18-01 SKP .47048BC21 02 SEM .13022668 03 EMS 49642242 02 ESM  .11058666 CC
RPM  .31487C20 D& SPN 56337199 (2
GCE .10385194 03 GCY .2B153676 C3 SI1P .13255C78 03 CPY .90705702 02 SIN .903919B0 02 DL .16426531 CO
REP .T126601% 05 VEP .31073174 0t CPE  .955C6234 C2Z TPS  .76B25176 02 C2 .11237662 0D D3  .83732973-03

0 CAYS 5 HRS. 4C VIN. 4.00C SEC, 2356466462274202000000C0C J.D.= 243B605.45833333  JULY 28,1964 23 00 Q0.COC

TFL C DAYS 6 HRS, 5 MIN. 52.127 SEC.
GEOCENTRIC EQUATORTAL CODORDINATES

X .T79670782 05 Y .16485287 C5 I ~-.41330882 T4 DX .253B6S541 Gl BY .131483438 01 DZ .2B6054B& 00

R .B8146336% 05 CEC -.290818B01 Q1 RA  .1169D52% 02 vV .28732181 O1 PTH .72113998 02 AZ .611B4C29 (02

R .8l463365 05 LAY -.29081801 C1 LON  .80059373 02 VE .58548217 01 PTE .27841421 02 AZE .27471253 03
XS -.B88376C042 08 ¥S5 .11293382 C9 IS .4897298¢ 08 DXS -.23654&601 02 DYS -.15901624 (2 DIS -.88957903 01

XM .38359915 06 Y¥ -.11131917 05 IP -.42746C23 C5 CxM ,2B220959-01 DYM  .93551101 00 DI® .40012%2C 00

XT .38359915 06 YT -.11131917 05 IT -.42746C23 €5 DXT ,2B220959-01 DYT .93551101 0C BIT .40012920 OC
RS .151B8528 09 VS .29324%67 (2 RF  .38613398 06 y¥ .10178805 O} RT .38613398 D6 ¥¥ .i0178805 01
GED -.29279&4% 01 ALY .75085218 05 LGS .19660201 03 RAS ,12B23316 03 RAM 35833776 03 LOM  ,86706604 02
DUT  .350C0000 02 DT .4BCOOCO0 C3 CR  .2734354C 01 SHA  ,T73201279 05 DES .18810190 02 DEM -.43558179 01

HELIOCENTRIC EQUATORIAL CODRDINATES

X .89055712 08 Y -.11291734 C9 7 -.48977116 C4 bx .26193254 02 DY .17216459 02 DZ .71818451 01

R .15192104 09 LAT -.188C7242 02 LOK  .3CB2&621€& 03 v .32156989 02 PTH .%3249355 00 Az .T76201302 02
XE .88976042 08 YE -.11293382 09 IE -.4897298¢ 08 DXE .23654501 02 OYE .15901624 02 DZE .6B957903 01
X¥T  .89359641 08 YT -.11264495 05 IT -.49015732 C8 CXT .23682821 02 DYT .16837135 02 DIT .72959195 01
LTE -.1881C190 02 LtOE .30823316 03 LTY -.18755502 02 LDY .30835029 03 RST .15213234 09 VST .29959899 D2
EPS .463%944309 02 ESP  .25217635-C1 SEP .116C2808 03 EPM  ,16264583 03 EMP  .36078911 01 MEP  .13746265 02
MPS  .1333435) 03 ¥5P  .B3344489-01 SPP  .45572208 02 SEM  ,.12972439 03 EMS  .50163756 02 ESM  ,11168B70% 00
RPM  ,30761359 D& SPN 5945384 02
6CE  .10339768 03 GCT  .2B1536466 T3 siPp .133C2¢37 C3 LPY .9C8%46159 02 SIN .90522998 02 Dl .16920848 0C
REP .81463369 05 VEP .2B732181 C1 CPE .95B89C83 02 CPS  .76829565 02 pZ .11679722 00 D3 .90339308-03

0 DAYS 6 HRS. 4C VIN, 4.00C SEC. 235666464040202000000C0C J.D.= 2438605.500000C0 JULY 29,1964 00 00 00.C0Q
TFL 0 DAYS T HRS. § MIN. 52.127 SEC.
GEQCENTRIC EQUATORIAL COORDINATES
X .8845783]1 0§ Y .21141938 C5 7 -.3087067C T4 DX .23501R67 01 0Y .12727788 OI 0Z .29422427 0O
R .91001€44 05 CEC -.1944C281 OL RA . 13441B6C 02 VvV .26888494 01 PTH .72916260 02 AZ .61109238 02
R .91001640 05 LAT -,1944C281 C1 LON  ,6£7£9594 C2 VE .64B39453 01 PTE .23353045 02 A2E .27367576 03
XS -.89061177 08 ¥S L112B7455 C9 15 .4B8948152 C8 DAS -.23642580 02 DYS -.15917017 Q2 DZS -.69024539 01
XN .383468332 06 YM -.T7637567 04 ¥ -.413C368¢ 05 DXM  .18542¥17-01 0YM  .93587621 CO DIM  .40116353 00
X7 .38368332 06 YT - 77637547 04 1T -.413C3¢8€ 05 DXT  .18542117-01 oYY .93567621 QO DIT .4D116353 0OQ
RS .151B8459 0% VS .29325192 C2 RM  _3B557818 Cé6 VM ,1018217C 01 RT .38597BIB 06 VY .10182170 OL
GED -.19572659 01 ALT  .B4623463 05 LOS .1B16016¢ 03 RAS .12827393 03 RAM .35884079 03 LOM  .52168518 02
DUT  .35000000 D2 BT .95999599 C3 CR  .257C2078 01 SHA  .83072371 G5 DES .18B00381 02 DEM ~.561430080 01
HELIOCENTRIC ECUATORIAL COORDBINATYES
X .89149634 0B ¥ -.11285541 C3 Z -.48951235 OB DX .25992764& 02 CY .17189795 02 BI .71966782 Ol
R 15192177 09 LAT -.18796838 Q2 LCN  .30830681 C2 vV .31932888 02 PTH .29477559 00 AZ .TH146C56 02
XE .89061177 08 YE -.11287655 Q3% IE -.48948152 08 DXE .23642580 02 DYE .15917017 02 DIE .59024539 01
XT  .89444860 08 ¥T -.11288431 C9 IV -.48989455 0B DXT .23661122 02 DYT  .16852693 02 BIT .730361i74 01
LTE -.188CC381 02 LOE .30827393 01 LTI¥ -.18785483 C2 LO0T .30835185 03 RST .15212895 09 V5T .29953376 02
EPS .65873232 02 E5P  .29673510-01 SEP  .114C9544 C3 EPM  .16028323 03 EMP  ,45622200 Q1 MEP  .15154551 02
MPS .1338C434 03  MSP .BD&6CC59-01 SHP  .46114365 02 SEM  .12922169 03 EMS .5066568B 02 €SM  .11190583 0Q
RPM .29908885 06 SPN  .61854268 C2
GCE .10305767 03 GCT  .28154164 01 SIP  .1334719¢ Q3 CPT  .90977596 02 SIN  .90645223 Q2 Dl .17403148 0C
REP .91001é44 05 VEP .26888494 01 CPE .96121C48 C2 CPS  .76833903 02 D2 .I1Z114677 0O €3 .97103892-03

0 DAYS 7 HRS. 4C MIN. 4.00C SEC. 235666465644202000000C0C J.D.= 2438605.54166666 JULY 29,1964 01 00 00.GOQ
TFL 0 DAYS 8 HRS. 9 MIN. 52,127 SEC.
GEOCENTRIC ECUATORIAL CODRDINATES
N 96634863 05 Y .25653528 Q35 I -.20193274 C4 DX  .21975617 01 OY .12342340 1 DI .29846922 00
R .100CC239 06 CEC -.11570351 01 RA  .148467312 C2 vV  .253B0494 01 PTH .73549204 Q2 AZ .61069863 02
R .100CC239 0& LAT -.11570391 QI LCN  .53153381 02 VE .71010397 01 PTE .20046813 02 AZE .27298770 03
X5 -.8914462T1 08 ¥YS .E12F1822 Q9 IS .48923285 0B DXS -.23630547 02 DYS -.15932404 02 DZS -.69091148 C1I
XM .3B373263 06 YF -.43551412 G4 IF -.39857683 05 DXM  .B8492171-02 DY™ ,93575701 0O DIM .40216284 00
XT  .38373263 06 YT -.43951412 Q4 17 ~.39857683 05 bXT .88492171-02 DYY .93575701 00 DIT .40216284 0C
RS .15188391 09 V5 .29325417 02 RF  .38582208 06 VM .10185551 O1 RT .3B582208 06 VT .101B5551 Q1
GED -.11649220 01 ALT .93624190 (05 L0S  .148&€0137 03 RAS .12831470 03 RAM .359314378 03 LON  .37630451 €2
DUY  .3500C000 02 DT .95599999 03 CR  .2434150C 01 SHA  .92371781 05 DES .1B790561 02 DEM -.59295498 01
HELTOCERTRIC EQUATORTAL COORDINATES
X .89242905 08 Y -.11279356 C9 7 -.498925309 0B DX .2582B1C08 02 BY .17166638B 02 BZ .72075840 01
R .15192225 09 LAT -.187B6445 (2 LCh  .30835124 03 Vv .31839188 02 PTH .19018405 00 AZ 76093076 Q2
XE .B%1446271 08 YE -.11281922 09 1€ -.48323285 08 DXE .23630547 02 DYE .15932404 C2Z DZE .69091148 01
XY .89530003 08 YT -.112B2361 Q8 27 -.48343147 0B  DXT .2363939%6 D2 DYT .16868161 02 0T 73112776 01
LTE -.18790361 02 LOE .30831470 Q3 LYT -.18775454 02 10T  .30843339 03 RST .15212554 09 VST  .29946797 C2
EPS  .67437661 02 ESP  ,328(5101-01 SEP  .1125275C T3 EPH '.T5B23D56 03 EMP  ,55017063 01 MEP  .16207723 02
MPS 13424775 03 MSP  .T78196572-C1 SMP  .45573€£96 U2 SEM .12871858 D1 ENS  ,S51168033 02 ESM  .11320963 00
RPM  .29113535 06 SPN  .637B0942 Q2
GLCE .10279032 03 GCT .28155C18 C3 SIP  .13390&3C 03 CPT .911C1380 02 SIN .30759926 02 DI .17B78600 00
REP  ,10000239 06 VEP .253B049%4% 01 CPE  .96413475 02 €PS .7683B198 02 D2 .12545824 00 D3 .10407149-02

0 DAYS B HRS, 4C MIN. 4.000 SEC. 2356646467450202000000C00 J.D.>= 24385605.58333334 JULY 29,1964 DZ 00 00,000
TFL 0 DAYS 9 HRS. & MIN. 52.127 SEC.

GEOCENTRIC ECUATORIAL COURDINATES

X 10431062 06 Y .30032277 05 I -.940891B& 03 DX .20703478 O1 DY .11989770 01 CZ .30035464 00
R ,10855199 06 CEC -.49E£2&47 CO RA  .16061793 02 V.  .24112442 01 PTH ,74062856 D2 AZ .61D51660 02
R .10855199 06 LAT -.49662647 CC LON  .353C740C 02 VE .77004187 O PYE .17523435 02 AZE ,27250127 03
XS -.89231326 08 ¥Ss .11276183 a9 25 .488GB404 08  DXS -.23618502 02 DYS -.15947784 02 DZ5 -.69157728 O1
XM .38374702 06 Y¥ -.10263871 04 IV -.384CB14& 05 DXM ~-.856B88286-03 DYM ,93575315 CC DIM  .40312693 Q0
XY .3B374702 06 YT -.10263871 04 2¥ -.384C814& 05  DXT -.856B8286-03 DYT .93575315 00 OIT .40312693 00
/s .15188322 09 ¥S 429325644 02 R¥  .385£66567 06 VM .10188945 01 RT .3B566567 06 VT .10188945 01
GED -.50001069 00 ALY 10217378 C¢& LCS  .151€0107 €3 RAS 12835547 03 RAM  .359844675 03 LoM  .23D92354 02
DUT .35000000 02 DT .9559959% C3 OR  ,23185&44 01 SHA  L.10119260 D& DES .18780733 02 DEM -.57155167 01

o1
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HELIOCENTRIC

NO. 32-694

X .89335634 08 Y -.11273180 09
-.18776C64 02

R .15192255 09 LAT
XE .89231324 08 YE
XT .89615071 08 Y1

LTE -.1878C733 02 LOE
EPS .6BT42859 02 ESP
MPS  .13467490 03 »sp
RPM  ,2B364263 06 SPN
GCE  .10257265 03 [
REP .10855199 06  VEP

0 DAYS 9 HRS. 4C MIN.
GEDCEATRIC
X 11156386 06 Y

R 11671460 06 CEC
R .LI&T1460 06 LAT
XS -.89316327 08 YsS
XM L 38372644 06 hid
XT  .38372644 06 Yt
RS .15188254 09 Vs
GED  .69915766-01 ALT
ouT ,35000C00 02 oY

HELIGCENTRIC

X 89427890 08 Y

R .15192269 09  LAT
XE  .89316127 08 YE
XT  .897CCC53 0B ¥t
LTE -. 18770897 02 LOE
EpS .69855429 02  ESP
WPS . 13508688 03 MSP
RPM .275653078 06  SPk
GCE .10239079 03 6CT
REP . 11671460 06  VEP

0 CAYS 10 HRS. 4C MIN.

GEOCENTRIC

X 211845391 D& Y
R .12453654 06 CEC
R .12453954 06 LAT
XS -.894C1293 0B ¥s
XM .38387087 06 Y
XY .3B367C87 08 YT
RS .15188185 0% Vs
GED .56646719T7 0O ALT
DUT  .3500C000 02 oT

HELIOCENTRIC

X .89516746 038

R .15192272 09  LAT
XE .894C1293 08 YE
XY .897B4963 08 Yt
LTE -.18761052 02 LOF
EPS .70819%38 02  ESP
HPS . 13548474 03  MSP
RPM 26973967 06 5PN
GCE  .10223579 03 GCT
REP  .12453954 06  VEP

0 DAYS 11 KRS, &C MIN.
GEQCENTRIC
X .125C2680 06 Y

R .13206578 06 CEC

R .13204578 D& LAY
XS —.89486213 08 ¥s
XK ,38358024 06 Al
X7 .38358024 06 Yr
RS .151881156 0% vs
GED .1005%5413 01 ALY
OUT . I80GC000 02 oY

HELIGOCENTRIC

X .8961123% 048

R .15192245 09 LAY
XE .¥9484213 08 YE
XT  .89859791 08 vy
LYE -.18751197 02 LOE

T EPS  .T71667533 02 ESP

MPS  .135B6939 03 MsP
RPM 256322265 06 SPN
GCE  .10210157 03 GCY

" REP  .13206578 0¢& VEP

0 DAYS 12 HRS. 4C MIN,
GECCENTRIC
X 13131918 06 A

R .13932477 0% DEC

R .13932476 0b LAY
X5 ~-.89571C86 DA S
XM . 38345452 06 ™
XT 38345452 06 ¥Y
RS .151808C047 09 Vs
GED .13974876 01 ALY
DUT  .3%0CC000 02 o7

«11276183 €9

-.11276286 0%

.30835547 03
-38308138-01
-75652509-01
«65374491 02
.28156132 €3
.24112442 01

4.000 SEC.

.34289674 05
+69442531-01
26944253101
-11270439%
223421849 C4
«23421869 C4
.29325871 02
11023839 Cé
.95999659 03

a
a

«112&7C10 04
18745895 €2
«11270439 09
11270205 Q5
-30839423
4137773401
«73354886-01
66722876 02
28157443 03
.23023394 Gl

a
w

4.00C SEC.

38415300 05
56283661 CC
.56283¢61 00
11264490 09
.571€3020 04
+57163020 04

+95959999 03

.11260848 09
18755329 (€2
11264490 09
11264118 C9
.30843499 0
«43114812-C1
-70382504-01
~6TEEB438S C2
-281%58505 03
.22072379 €1

4.000 SEC.

42477865 05
+95875634 CC
-99875636 CC
11258934 09
90776332 04
+90776332 04
-2%326328 €2
12568758 Cé
-95999599 03

+11254£87 QS
- 18744569 02
+11258534 09
-11258027 €9
30847774 03
-45863470-01
.67810450-01
«688594C8 02
.28140485 03
21230451 01

4.00C SEC.

46424890 5
.138823¢8 01
-13B6230B 01
+11253174 0%
<12443873 05
<12443873 05
+29324558 02
«13264€57 Q8
19200000 04

EQUATORIAL COORCINATES

1 -.48899345 (8 OX .254688B50 02 DY .17144781 02 8l .T72161272 01
LCN  ,3083954¢ 03 v 31717518 02 PTH 10797419 €0 A .T7605789&6 02
IE -.4B858404 0B OXE .234618502 02 DYE .15547784 02 DZE .69157726 Ol
17 -.4B93&6EL3 (B BXT 23817645 02 DYY .1&6BB3S3T G2 DIT  .731BB99%6 Ol
LYY -,1B765418 02 LOT  .30847492 03 RST¥ .15212210 09 VST .29940161 02
SEP  .11121897 03  EPM .15656734 03 EMP 64266708 DI MEP  .17006001 02
SMP L4524912¢ Q2 SEM .12871507 03 E¥S .51670759 02 ES5M .11471201 OC

SIP  .13432443 03 CPT .91218533 02 SIN  .90868066 02 01 .18350900 0O
CPE  .966C4408 C2 CPS .76B424463 02 D2 .12975627 ©O 03 .11127990-02

23566647125420200000CC0C J.D.= 2438505.62500000 JULY 29,1964 03 CO 00.TOO
TFL 0 CAYS 10 HRS, 4§ FIN, 52,177 SEC.

EQUATORIAL COORDINATES

7 14145645 03 Ox  .19619511 01 DY .11666457 01} BZ .30075305 00
RA  .17085054 €2 V.  .23023394 01 PTH .74488644 02 Al  .61045695 D2
LCN . 25209595 02 VE .828C4B63 0} PTE .1554034B C2 AZE .27214118 83
15 .4BBT3498 CB  OXS -.23606447 02 DYS -.15963157 02 DIS -.69224277 01
36955209 (5 DXM -,1057530i-01 DY® .93566444 00 OZM  .40405566 00
+36955206 C5 +10575301-01 DYT .33545444 OO0 DZT .404055646 0O
RF  ,3B550895 Cé6 VM .106192354 01 RT .38550895 06 VT ,10192354 01
LCS .13460077 C3 RAS .12839623 03 RAM  ,34971507 GO LOM  .B5542526 01
LR ,22184825 Q1 SHA  .10960374 06 DES .18B77089T C2 DEM -,5500B686 01

~
-
'

~
=
(
=)
b3
ot
'

EQUATORIAL COORDINATES

7 -.4887335¢ CB DX .25568398 02 CY .17129803 02 CZI .72231807 O1L
LCN  .308413654 03 ¥V .31812457 D2 PTH .4]1638540-01 AZ  .T&020978 02
2E -.4B873498 0B DXE .23606447 02 CYE .15963157 02 DIE 69224277 01
48910453 08 DXT .23595871 02 DYT .16898821 C2Z DIT .73264834 01
LYY -.18755375 02 LOT  ,.30851644 D3 R5T .15211865 09 VST  .29933470 02
SEP  .11010323 03 EPM .15504854 02 EVP . 73376903 0} MEP ,17613767 02
SMP 44839575 02 SEM  .12771114 03 EMS  .52173982 02 ESM  .11471201 Q¢

~
-
[}

SIP  .1347224C ¢3 CPT .91329R&5 02 SIN .90970378 02 0l .18822868 0C
CPE .96765053 €2 CPS .T76845699 D2 D2 .13404039 ¢0 03 .11876333-02

2356664730402020C0000C00 J.De= 2438605.86666666 JULY 29,1964 04 0D 00.COO
TFL 0 DAYS 11 HRS. 9 BIN. 52,127 SEC.

ECUATORTAL COORBINATES

T .12233761 C& DX .1B679676 Ol CY .11368759 01 €Z .30018227 ca
RA  .17976937 €2 ¥ .22072379 01 PTH ,74847667 02 AZ  .561050277 02
LON  .11140406 02 VE .B8413495 01 PTE .13943795 02 AZE .271B6505 03
15 .4B848554 0B DXS -.23594378 02 DYS -.15978524 02 BIS -.69290798 01
IV -.354585886 05 OXM -.20305276-01 DYM  .93549066 00 DIM .40494881 00
27 -.31549858¢ 05  DxT -.20305274-01 DYY .93549066 G0  DIT .404%4881 OC
RE ,38535194 06 VM .10195777 01 RY ,.38535194 06 VT .10195777 01
LCS .12160045 63 RAS .12843699 03 RAM ,85268763 0OC LOM  .35401615 03
CA  .213C4997 21 SHA  .11765810 06 DES .1B761052 02 DEM ~.52856366 01

EQUATORIAL COORDINATES

1 -.4884734C 08 BX  .25462346 02 DY .17115400 02 DI .7229262C O1
LON  .3C84834¢ 03 v .31520314 02 PTH -.12998412-01 Al .7598730C 02
ZE -.48848564 08 DXE .23594378 02 DYE .15978524 02 DZE .469290798 O1
2t ~.4BB884062 08 OXT ,23574073 02 DYT .1&914015 02 DIT .73340286 O}
LYY -. 18745321 02 LOT .30855794 03 RST .15211518 09 VST  ,29926724 02
SER  .10913568 03 EPK  .15368587 03 EMP .B2356411 D1 MEP .180744B<¢ 02
SNP 46444028 02 SEM  .12720681 03 EMS  .52677585 02 ESM  .11556174 0C

SIP  .1351162C 03 CPT .61435990 02 SIN .91067452 02 C1 .192967B2 OC
CPE  .96502783 02 CP5 .T6B50915 02 D2 .1383B687 00 D3 .12655446-02

235666474664202000000C00 J.D.= 243B8605.70833333 JULY 29,1964 05 00 0C.000
TFL 0 DAYS 12 HRS, 9 MIN. 52.1i27 SEC.

EQUATORIAL COORDINATES

I .23019992 04 DX .17853263 O} DY .11093403 01 CZ .29896470 GO
RA 18765196 02 vV .21230651 O1 PYH .T75153830 02 AL  .61059467 02
LON  .356E875% 03 VE .93B3810Z 01 PYE .12632388 02 AIE 27164735 03
IS .48B23607 08 0X5 -.23582299 02 0YS -.15993885 02 DIS -.69357291 01
IN -.34039613 05 DXM -,30045901-01 DYM .935231646 00 DIM .405B0625 0O
IT -.34039413 05 DXT ~,30045901~01 DYT .93523166 00 DIT .40580625 0O
R¥  .38519467 D& V¥ 10199214 01 RT .38519462 06 VT .10199214 Ol
LES .106£0014 C3  RAS ,12B47774 03 RAM  ,13556832 01 LON  ,3394780B C3
CR .20521514 C1 SHA  .12539734 06 DES .18751197 02 DEM -.50698359 01

EQUATORTAL CCORDINATES

1 -.48821305 08 DX .Z5367625 Q2 oY .17103225 02 DZ .72346938 01
LON  .3C852725 C3 ¥ 31438472 02 PTH -.5874B163-01 AL .T75956160 02
«48B23&07 08 DXE .235B2299 02 OYE .15993885 02 DIE .693%7291 Ol
.4885764¢ 08 DXY .23552253 Q2 OYT .16929116 02 DIT .73415354 01
LTT -.18735261 02 LDT .30B59942 03 RST .15Z11169 09 VST .29919922 02
SEP  .10828517 03 EPM  .15245999 03 ERP  .91212867 01 MEP ,18418713 02
SEP  L44CH156E8 02 SEM  .12570206 Q3 E¥S  .53181608 02 ESM  .11556174% 0O

~ry
—-m
(N

SIP .13549173 D3 CPY  .G1537429 02 SIN .91159768 02 b1  .19774564 GO
CPE  .97022681 02 PSS .TEB55113 02 D2 .14274988 OO D3 .13468570-02

235666&76&10202000000C00 J.D.= 2438405.75000000 JULY 29,1964 06 00 00.000
TF O DAYS 13 KRS, 9 MIN. 52.127 SEC.

EQUATORTAL COORDINATES

7 433753994 04 pX .17118100 01 DY .10837566 01 DI .29730888 00
RA _194£9883 02 Vv .20477339 01 PTH .75418191 02 Al L61072365 02
LCN 34255121 03 VE .59089235 01 PTE .11536901 02 AZE .27147181 03
1S .48758825 C38 0xs -,23570209 €2 DYS -.14009238 02 DZS -.469423756 O1
IM -.32577221 05 DXM -,.357946321-01 DYM .9348B721 00 DIR .4066278Z GO
IT -.32577221 05 DXT -,39796321-01 DYT .93488721 00 DIT .40662782 OC
RF  .385C370C D& VM .10202666 01 RT ,38503700 06 VT .10202666 Gl
LCS  .91599824 02 RAS .12B51849 03 RAM  .185B7123% 01 LOM ,32494005 03
TR ,19817747 O} SHA  .13285507 06 DES .18741334 02 DEN -, 48534862 01




HELIOCENRTRIC
X L89TC2405 08 Y -.11248531 09
| .15192249 09 LAT -.18734¢€14 C2
XE .89571CB6 08 YE -.11253174 05
XT 89954540 08 ¥T -.11251929 09
LTE -.18741334 02 LOE .30851849 03
EPS  .T72420751 02 ESP  .47949227-01
¥PS  .13624169 03 MSP  .64715594-C1
RPM 25694266 06 SPN  .69786652 €2
GCE .10198383 03 GCT .28162160 03
REP .13932477 06 VEP .204771339 0L

O CAYS 13 HRS, 4C MIN. &.0CC SEC.

GEOQCENTRIC

X 13738079 06 Y .50282966 05

R .14634239 06 DEC .17354563 C1

R .14634239 06 LAT  .17394943 C1
XS -, 89655919 08 ¥S .11247408 C9
XM ,38329368 06 YV ,158C8725 CS
XY .38329368 06 YT .158(8725 C5
RS ,15187978 09 VS .29326789 C2
GED .17513433 01 ALT  .13996421 G&
DUT .35000000 02 DT  .192C0C00 04

HELIOCENTRIC

X .89753279 08 Y ~.11242379 09

R L15192227 09 LAT -.18724260 02
XE .89655919 08 YE ~.11247408 C9
X7 .90035212 08 ¥T -.11245827 ©§
LTE -, 18731462 02 LOE .30855923 C3
€P5  .T73098383 02 ESP  .51869734-01
PPS  .136460238 03 MSP .63719410-01
RPH  .25086961 06 SPN  .705908487 C2
GCE .10187544 03 GCT .28163609 03
AEP .14634239 06 VEP .19736852 Cl
0 CAYS 14 HRS, 4C MIN., 4.000 SEC.

GEOCENTRIC
X .14317620 06 ¥  .54057874 0S5

R .15314028 0s CEC .205BB452 C1
R .15314028 06 LAT ,20588452 C1
XS -.89740704 08 ¥S .11241&36 09
XM ,3B3C9TT1 06 YP .191714&2 €5
XT .3B309771 0s YT .191718¢62 05
RS .15187909 0% ¥S .29327021 €2
GED .20728636 01 ALT ,144676210 06
ouY  .35000000 02 BT .19200C00 04
HELIOCENTRIC
X .B98838B0 08 Y -.11236230 €9
R ,15192198 09 LAT ~-.18713910 02
XE .8974CT04 08 YE -.11241636 0%
XY .90123801 0B YT -.11239719 09
LTE -.18721582 Q2 LOE .30859997 3
EPS .737C7238 02 ESP  ,55514C57-01
MPS  .13695213 03 ¥5P  L61770341-01
RPN ,24497873 06 SPN  .71320289 ©2
GCE .10178610 03 GCT  .2B1¢5718 C3
REP .153214(28 06 VEP .191772&6 O1
C DAYS 15 HRS. 4L PIN. 4.000 SEC.
GEDCERNTRIC
X . 14B78597 Q& Y  .57754737 C5
R .15973672 06 CEC .23511842 Oi
R 15973671 06 LAT  .23511842 C1
XS -.89B25452 08 ¥S .1123585% C§
XM ,3B286655 06 YM  ,22533C03 05
XT  .3828E655 06 YT .22533003 05
RS .15187839 09 ¥S  .29327253 02
GED .2367188B8 01 ALT  .15335854 C¢&
DUY .350C0000 02 0T .19200CC0 C4
HELIOCENTRIC
X .89974237 08 Y -.112320C83 €9
R .15192164 0%  LAT -,187C3559 02
XE .89825452 08 YE -.11235859 09
XY .90208318 08 YT -.11233605 09
LYE -.18711692 02 LOE .30864C71 T3
EPS  .T74263292 02 ESP  .574674%939-C1
MPS .13729156 03 KSP  .60185&642-01
RPM .23924925 06 SPh .T719749467 02
GCE .1017C155 03 6CT  .281€7573 O3
REP .15973672 06 VEP  .186C9276 01
0 DAYS 16 HAS. 4C MIN. 4.000 SEC.
GEQCERTRIC
X «15420759 06 ¥ .61378C92 05
R 16614737 06 OEC .26204C46 01
R 16814737 06 LAT  .262C4C46 01
X5 -.89910155 08 ¥S .1123CC76 Q%
XM .3B260020 0& YN ,25891824 05
XV  .38260C20 06 YT .25891824 05
RS .15187770 0% VS (29327487 02
GED .26382369 01 ALT .15876921 Q&
BuY . 350CC000 02 DT  .19200C00 04

1 -.48755353
LON  .30857C92
1E 8758826
8831205

LTT -,.18725192
SEP  L10752414
SMP .43651371
SIP  .1358547%
CPE .9712836%

23566650&76202000000000 J.D.= 243B405.79166666 JULY 29,1964
TF

O DAYS

Sh44226T1
.201€5907
+32814817

RM  ,384B7905
L85 .765%950C
CR .19179C4C
1 -.48769141
LON  .308¢1448
B8T73624
8B8C4735

LYT -.18715114
SEP  .10685C79
SVP 43332894
STP  .13620811
CPE  .97222514

c2

03
c2

14 HRS,

08
c3
L]
08
02
03
02

a3
a2

ox

DX§
3]
DxT

RAS
SHA

oX
v
DXE
DAY
Loy
€PM
SEN

cryY
ces

TFL 0 DAYS 15 HRS.
2 .55017C41 04
RA  ,20664£2¢ 02
LCN  .31368383 03
1S .48748598 08
¥ -.2964389C 05
2964389¢ 05
RN ,38472C9C 06
LGS .61599175 C2
CR  .18555408 01
1 -.4B743C9¢ 08
LON  .30865795 C3
8748538 08
8778242 08
LYY -.18705031 Q2
SEP  .10623731 03
SMP ,42964873 02
SIP  ,13654€34 C3
CPE  .373C7128 C2

2358665037¢4202000000000 J.O.= 2438605.87500000 JuLY 29,1964
TFL

0 CAYS 1& HRS.

T .65531(32
RA 21214883
LCh 29917302
15 L4BT23%8
v ~,28173205
2t -.28173205
RF 38456243
LOS  .4£55884¢
CR  .1B05Bé8R
1 -.487146991
LON  ,30870134
48723545
4BI51718

LIV -.18664538
SEP  L1056787C
SMP L 42647307
SIP . 13687405
CPE  .97383762

235666505510202000000€08 J.D.= 2438605.91666666 JULY 29,1964
TFL

0 DAYS

2 ,759¢055C
AR L21703671
LCA . 2B442074
15  .4B698467
IK -.26700C2C
11 -.2670002C
RF .3B440368
LOS .31598511
DR .17562353

]
03
08
a8
02
a3
a2

a3
az

DX

oxs
DxM
bxYy

RAS
SHA

17 HRS.

0%
a2
3
cs
a5
a5
06
€2
o1

ox
v

vE
oxs
I} ¢ ]
oXT
VR
RAS
SHA

.2528201%9

02
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EQUATORTIAL CODRDINATES

-31365011 02
»23570209 02
+23530412 02
»10864089 03
-151335%8 03
+12619690 03

+81634609 02
. 76859295 02

9 FIN. 52,127

16457714 01
19794852 ot
.10417800 02
-.23558106 02
~.49555712-01
-.49555712-01
.10206133 01
-12055923 03
»14005888 0&

«25203877 02
+31288490 02
+23558106 02
«23508550 02
»30868236 03
»15030056 03
.12569132 03

.91727888 02
< T68463466 02

2356 665021C020200000CC00 J.D.= 2438605.833333133

9 MIN, 52.127

.15859568 01
19177266 01
210911517 02
-.23545993 02
-.59323158-01
-.55323158-01
+10209615 01
. 12853997 03
~14703179 06

+25131949 02
+31237797 02
+23545993 02
+23486669 02
.30872380 03
+ 14934044 03
-12518533 03

91817574 02
760867627 02

9 MIN. 52.127

»15313925 01
«18809276 01
113591079 02

«15379327 06

.25065259 02
-31182060 02
+23533868 02
»23444768 02
«30876523 03
14844513 03
»12447892 03

-81503635 02
-T6871777 02

9 VIN. 52.127

-14813088 01

10216624 01
.12860144 03
+16035997 06

oY  L17092994 02 1124
A2

PTH -,37579496-

01

72356845 01
. 75927051 02

OYE .16009238 02 DIE .69423756 01
DYY .16944125 02 DZT .73490033 01
RST ,15210814 09 VST  .29913066 02
EVP 59853578 01 HEP  .18668654 02
EMS  .53686057 02 ESN  L117D3392 00
SIN  .91247717 02 DL .20257900 00
£2 .14716213 00 D3  .14319009-02

SEC.
EQUATORTAL COORDINAYES
&Y .10598B51 01 02 .29535378 Q0
PIH  .T554B275 02 Al .61087704 02
PYE  .10608592 02 AJE  .27132760 03
DYS -.16024585 02 DIS -.69450191 01
DYM  .93445717 00 DIM .40T741333 00
DYT  .93445T17 00 DIT .40741333 00
RT .38487909 06 VT .10206133 01
RAM 23517949 01 LOM (31040206 03
DES .18731462 02 DEM -.456365979 01
EQUATORTAL COORDINATES
DY .17084470 02 D2  .T2443729 01
PTH -.13091338 00 AZ .75B99503 02
DYE .16024585 02 DZE .69490191 01
DYT .16959042 02 DIT .73564324 Q1
RST  .15210465 09 YST  .29906156 02
EFP .10858536 02 MEP .18B40895 02
EMS  .54190928 D2 ESM  .11724273 00
S5IN  .91331629 02 DI .20748326 00
D2 .15163549 00 03 .15210205-02

JULY 29,1964

D7 00 00.000

08 DO 00.00D

SEC.

EGUATORTAL COORDINATES
DY .10375227 01 DI .29319434 00
PTH .75849983 02 Al .61104502 02
PTE .98122419 01 AZE .27120727 03
DYS ~.16039925 02 DIS -.49556597 01
DYM  .93394135 00 DIM  .40BL6265 QD
DYT .93394135 00 DZY .40Bl&265 00
RT  .38472090 06 ¥r L. 10209615 01
RAN  .28649386 01 LOM  .26586414 03
DES .18721582 02 DEM -.44191904 01

EQUATORIAL COURDINATES
DY .17077447 02 0Z ,7248834C 01
PTH -.159T99%% 00 A2z ,75873531 02
DYE  .14039925 02 DZE. .69556597 01
DYT .16973866 02 D2T .73638222 01
RST .15210110 09 VST ,29899191 02
EMP 11711433 D2 MEP .18948115 02
EPS  .54696225 02 ESH 117846652 00
SIN  .91411787 02 Bl ,21247275 00
D2 .15618124 DO D3  .16145788-02

C9 00 00.000

SEC.

EQUATORTAL COORDINATES
DY .10164977 OL  DZ .29089677 00
PTH .756027880 02 AL .61122447 02
PYE .91217926 01  AZE .27110551 03
bYS -.16055259 02  DIS -.69622974 01
DYF .93333960 00 DIM 40887559 00
OYT .93333960 00 DIT .40BAT559 00
RT  .3M456243 06 VT 10213112 01
RAM  .33581669 D1  LDM .28132631 03
DES .18711692 02 OEM -.42012766 01

EQUATORTAL COORDINATES
DY .17071757 02 DI .72531942 01
PTH -.18503665 00  AZ .75848618 02
OYE .146055259 02 DIE .696229T4 01
OYT .14988599 02 DIT .73711730 01
RST .15209753 09 VST .2989217) 02
EMP  .1255464% 02 MEP .19000217 02
EM5 55201948 02 ESM .11889995 00
SIN .91488431 02 D1 ,21756126 00
D2 .16081042 00 D3 .17129640-02

10 00 00.C00

SEC.

EQUATORTAL COORDINATES
DY .99666358 00 B2 .28850785 00
PTH .76185527 02 A7 .51140798 02
PTE .85175813 01 AZE  .27101B45 02
DY$ -.16070587 02 D15 -.69689323 01
DYN .93265176 00 DIM ,4D0955202 00
DYT .93265176 00 DIT .40955202 00
RT  .3844036B 06 VT .10216624 0L
RAM  .3871491% 01 LOM  .26678BSE 03
DES .18701792 062 DEM -.39828728 01

93
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HELTOCENTRIC EQUATORIAL COORDINATES
X .90064362 08 ¥ -.11223538 09 1 -.48690871 0B 0X  .25003038 02 DY .17067250 02 DI -72574401 01
® .15192125 09 T LOK  .30874464 03 v .31130585 02 PTH -,20723733 00 A7 .750824692 02

XE .B9921C155 08 € -.4B69B467 0B  DXE .23521729 02 BYE .16070587 02 D2E  .696B89323 01
X7 .90292755 08 YT -.11227486 C9 IV -.4B725188 C8 DXT .23442850 02 DYT .17003238 02 DZY .73784843 0i
LYE -.18701792 02 LOE .30B&B144 T3 LTY -.18684836 02 LOT  .3J0BBO6SS 03 RST .15209394 09 VST .29885102 02
EPS  .T4772452 02 ESP  .59347024-01 SEP  .10516707 03 EPM L 14760627 03 EMP  .1338B677 02 MEP  .19005045 02
MPS  .13782122 03 MSP  .5B933450-01 SHP 42319448 02 SER  .12417209 03 E¥S  .55708100 02 ESM  .11951548 0OC
RPM L, 23366361 D& SPN  .T25724&4 ©C2

GCE  .10162561 03 GCT  .2B169465 03 S$IP .13719578 03 CPT .91987205 02 SIN .91561767 02 Tl .222716227 0C
REP  .16614737 D& VEP .1B085493 CI CPE  .97453627 02 CPS .76B75922 02 €2 .16553398 00 03 .1816594C-02

0 CAYS 17 KRS, 7 MIN. 13.0CC SEC. 235664650633720220000CC0C J.D.= 243B605.93552083 JULY 29,1964 10 27 C9.000
TFL 0 DAYS 17 HRS. 37 PIN. 1.127 SEC.
GEQCENTRILC €QUATORTIAL CODRDINATES
X .1566C314 06 Y 62994607 CS 7 .BD&5137S C4 OX ,14599478 0} CY .98B04557 00 DI .28740&24 OC
R .16899086 0& LEC .27354959 C1 RA 21912772 €2 Vv .178461366 01 PTH .76251031 02 Al .61143168 02

R .15855085 06 LAT  .27354959 01 LCN  .278C237¢€ 03 VE .12064308 02 PTE .82683246 01 AZE .27098308 03
XS -.89948445 08 ¥S .11227458 09 IS .48687116 08 DXS -.23516234 02 DYS -.16077519 02 DIS -.89719336 O
XM ,38246810 06 Y¥  .27410829 05 IF -.26032624 05 CXM -,83306693-01 DY® .93231218 00 DIN  .40984608 OC
XT  .38248810 06 YT .27610829 (5 IT -.260324624 05 OXT -.B3306693-01 DYT .93231218 00 DIT .40984608 OO0
RS 15187739 09 vS  .29327593 02 RP  ,38433176 06 VM .10218218 01 RY .3B43317& 06 YT .10218218 01

GED .27541091 O ALT .16261270 &6 LCS .24810858 C2  RAS .12869987 03 RA¥ .40992793 01 LoM  ,26021027 03
byt .350C8000 02 DT .19200C00 04 CR  .17349572 01 SHA  .16327133 06 DES .184697310 02 DEM -.3BB3B905 Ol

HELIQCENTRIC EQUATORTAL COORDINATES
X .90105068 0B ¥ -.11221158 €S 2 -.48679C05C OB DX .24976181 02 0Y .17065565 D2 0z .72593398 Ol
A .15192107 09 LAT -.18688525 C2 LCN  .3087642C Q3 ¥ .31108538 02 PYH -,21641881 00 AZ .75814153 02

XE .B9948445 0B ¥YE -.11227458 0§ IE -.48687116 08 CXE .23516234 02 BYE .16077519 02 DZE .69719336 01
XT  .5033(%33 08 ¥Y -.11224716 09 IT -.48T13148 08  OXT .23432927 02 0YT .17009831 02 D27  .73817797 01
LTE -.18697310 02 LOE .30865586 O3 LYY -.1B6EQG264 02 0T .30882538 03 RST .15209232 09 VS¥ ,29881885 02
EPS .T74988193 02 ESP  .51373100-01 SEP  .10494923 ¢3 EPM 14724335 03 EMP 13763194 02 MEP  .18993440 02
MPS  .13776732 03 MSP  .58933450-G1 SHP 42174144 02 SEM .1239426]1 03 EMS  .55937274 C2 ESM  .12012787 00
RPM .23117524 04 SPN  .T72826240 C2

GCE  .10159332 03 GCT  .28170332 c3 SIP  .1373373C 03 CPT .32023927 02 SIN .91593917 02 Bl .22515631 00
REP .16899086 0& VEP .17861364 OL CPE  .9748328& €2 CPS .T76B7779% 02 D2 .1&77053% 00 D3 .18653308B-02

2 CAYS 1§ KRS. 23 MIN. 44.933 SEC. 235666£36637202167332511 J.D.= 243860B.03033487 JULY 31,1964 12 43 40.933
TFL 2 DAYS 19 HRS, 53 MIN. 33.060 SEC.
GEOCENTRIC ECUATORTAL CDORDINATES
X 432423682 06 Y 18747958 Cé 1 48415612 €5 DX .118B99592 01 DY -.10553151 01 DI -.28984795 0C
R 37765352 06 OEC .73656563 Cl RA 30037273 C2 Vo .16166956 01 PTH .16552819 02 A7 .25687876 03

R .3T765351 06 LAT 73656563 C1 LCN  .24995051 03 VE .2BB26T44 02 PTE .91551257 00 AZE .26930065 03
X$ -.94148619 08 YS .10929542 09 25 .4735529C 08 DXS -.228%0601 02 DYS -.16839264% 02 DIS -.73016810 01
XM .32335553 06 y¥  .18600810 Cé ¥  .4B15034C €S CXM -,562146485 00 DYM  .7B362970 00 DIM  .39332854 00
X7 .32335553 06 YY .18800810 C& 1T  .4815034C CS DXY -.56216485 0D DYT .7B342970 00 DIT .39332854 00
RS .15184125 09 ¥S  .29340329 02 RM L.37613331 06 Y™ L 10415432 0] RT .37613331 06 VT .10415432 01
GED .T4152949 01 ALY .37127567 Q& 10s .35065531 03 RAS .13074207 03 RAM  .29909375 02 LOM  .24982261 03
DUT . 350C0000 02 DY .59999%99 02 ER  .46059516 CO SHA  ,37419654 06 DES .1B188070 02 CEM .73548466 01

HELTOCENTRIC ECUATORIAL COCRDINATES
X +94472856 08 Y -.10910794 0§ T -.4T346875 (B DX .24088560 02 OY .15783949 02 DI .70118330 O}
R .15189289 09 LAY -.1B162472 02 LON  .21088817 03 vV .29633970 02 PTH .2B119137 01 AZ  .T74607190 02

XE .94148619 08 | YE -.10929542 09 1E -.47358529C C8 OXE .22890601 02 OYE .16839264 02 DIE .73016810 CI
XT  .94471975 08 ¥y -.10910%41 09 IV ~.47347141 OB CXT .2232B436 02 DYYT .17622893 02 DIT .7695C095 Ol
LYE -.18188¢70 02 LOE  .31074208 021 LTT -.1B1&2504 C2 LtoT  .31088753 03 RST .15189328 09 VST .29467585 02
EPS  .821C0467 D2 ESP  .14142C04 OC SEP  .97728777 C2 EPM . 28784700 02 EFP .15108799 03 MEP 12724677 00
¥pS  .10992753 03 MSP .27453512-13 S¥P 70071851 02 SEM  .97881501 02 E¥S  .B81977955 02 ESM . 14075386 00
RPN .1735599% 04 SPN  .B81132781 C2

GCE  .10048671 03 GCY .10796722 C3 SIP  ,21434C9C 02 CPT .11102878 03 SIN  .22535339 02 Dl .11406909 04
REP  .37765352 06 VEP .16166956 01 CPE  .98B337666 02  CPS  .7708856% 02 D2 .1697B404 03 D3 .E5724741 05

SELENOCENTRIC ECUATORIAL COORDINATES
X .8812949) 03 Y .14714812 C4 7 .26527224 03 BX  .17521241 01 DY -.183894648 01 02 ~,68317650 0
R .17355999 04 CEC .B7916512 01 R .590818B58 (2 ¥V  .26302R246 01 PTH -.17109632 02 Al .256B5680 03

R .17355998 D4 LAT -,12186318 02 LON ., 20340645 03 VP .26346417 O1 BTP -.17080452 02 AZP  .26757569 03
LTS .34222630 00 NS  .Z727BC50 02 LTE .58681854 C1 LNE .354B1263 03
ALY  .59994507 0O SHA -.16316736 04 ALP  ,175H0B&C (3 DR -.77383181 00 CP .82988284-01 ASD  .886493441 02
HGE .27784953 03 SVL -.703C2778 C1 HNG . 24861503 03 STA -.59708741 02

SELENGCENTRTC CCONIC

"

EPOCH OF PERICENTER PASSAGE I15644636756202325760311 J.D.= 2438608.03400082 JULY 31,1964 12 48 57.472
SMA -.3B636872 04 ECC  .14159395 01 B .38734127 C4 SLR  .38828616 04 AP0 .0CQO0D0C 0O RCA ,16071850 04
VH  .11264181 O} €3 .12688178 01 €1  .434630825 04 TFP —.31673861 03 TF  .67483795 02 LTF  .&7152395 02
TA -.29101803 ©2 MTA  .13493Q20 C3 EA -.12389662 02 M& -.52503887 O1I C3J -.19274104 01 TFI  .67395814 02
2AE  .13386468 03 IAP 14411525 €3 IAC  .930£6534 C2 DEF .89B60404 02 TR .4C519452 04 GP  .83246857 OC
0Pl .78995323 01 QY -.26064495 Q1 0P2 .26957408 €2

ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE

X .BB129493 03 Y 14714812 C4 I .26527224 O3 DX 17521241 01 DY -.18389448 01 0Z -.6B317650 OO0
INC  .1642305% 03 LAN  .20587461 €3 APF 17487574 £3 MX  .85328672 0O ¥Y -.47053737 00 M2 -.,224713B3 OC
X -.11856973 00 WY .24452204 0OC WZ -.9&23632¢ 0O PX .85867%21 00 PY .51193327 oC PZ  .26254149-01
Qx . 49880216 00 QY -.82368481 CC Q1 -.27068185 00 RX -.17003426 GO RY .39245544-01 RZ -.9B465634 0D
BX .25578187 00 BY  .94401832 0C BZ .20813882 00 TX -.22489689 00 TY -.9743B257 00 TZ .0D00CO0C 0O
SXT  .959431%3 OO SYI -.22144¢15 ¢C SIT ~.17450462 CO DA -.10049833 02 RAI  ,34700318 C3
SXO -.25344359 00 SYC -.94455504 CO SIC -.2C876335 0T 0AD -.12043891 02 RAD .25498014 03
EYE .20052762 03 ETS .17164485 €2 ETC .3C5CB904 C3
BTQ -.37857169 04 BRC -.81955720 02 B .38734127 04 THA  .19221527 03
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ALL VECTORS REFERENCED TO ORBIT PLANE OF TARGET
X —.73515624 03 Y -.155C9747 Q4 1 -.2575460C 03 DX -.19492724 01 D -17465618 01 Dz .25854990 00

INC  .17DB4582 03 LAN .17595697 03 APF  .32017221 03 MX  .86127904 00 kY -,50302756 00 NZ -.71041039-01
WX .11211956-01 WY .15862682 OC #Z -.9B727494 00 PX -.81064478 OO0 PY -.57661202 00 PZ -.1018511C oOC
QX -.58543090 00 QY .80147123 QT Q7 ,12212505 o0 RX -.14341097-01 RY  ,23275524-02 A2 -.99989443 00
BX -.16045259 00 BY -.97425761 OC B2 -.15835748 00 TX .16020322 00 TY .9a708405 00 TZ .00000000 00

SXI -.98697986 0O S5YI  .16018631 GC SI1 .14528749-01 DAL .B3244516 00 RAT .17078130 03

SXD .15804769 00 SYD .974£44%56 00 SIC .1583924C 00 DAD  .91135981 01 RAD .8078%132 02

ETE .16270409 03 ETS  .32633398 03 ETC  .28124C23 03

BTD -.38245276 04 BRC  .561344869 03 8 L3B734133 04 THA  .17088745 03

ALL VECTORS REFERENCEC TO TRUE LUNAR EQU. PLANE

X -.15570033 04 Y -.67398376 03 -<3657779¢ C3 0X -.28293685 00 DY .26143560 01 0Z .58949589-01
INC  .16759721 03 LAN  .10202748 03 APF  .28768169% €3 MX  .83487689 00 MY -,52803198 00 HZ  .15537392 00
WX .21006774 00 WY .46756613-C1 WI -.976846186 Q0 PX -.97289418 00 PY .10835%946 00 PZ -.20429167 00
QX  .9668T7149-01 QY 199310374 OC €2  .463C6277-01 RX  .60505079-01 RY -.76247537-01 RZ -.99525142 00
8X -.75706221 00 BY ~-.562465972 OC BZ -.13144033 Q0 TX .78333312 00 TY  .62160215 00 TZ .00000000 0O
SXI -.61865C41 00 SYI .779461340 0C SII -.97337307-01 DAT -,55858627 01 RAT ,12843322 03
SX0 .75555311 00 SYO .62¢55671 CC $2C  .19122267 Q0 DAD  ,11024147 02 RAD .39467863 02
ETE .51934452 00 ETS .18133279 03 ETC .255178€35 03

~

BYT -.38010655 04 BRT  .74514347 03 8 .38734142 C4 THA  .16890B6S5 03
615457037246  6154£5732311 6135446531C03 203702C12004 603671143305 603452416420
640702817 1856000 000000000000
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APPENDIX C

Ranger VIl space trajectory for postmaneuver orbit

SPACE TRAJECTCRY
RA-7 POST MI1DCOURSE CRBIT

GNE .39B6C138 06 J  .16234500-C2 F -.57459596-C5 D .78749999-05 RE  .63781650 04 REM .637B3C79 04

G .66T05998~-19 A .BB782497 29 B .BBBCO499 29 € .888317458 29 OME  .41780741-02 AU 14559500 09
GMN  .49025900 04 GMS  .13271544 12 GMV  .3247655C (& GMA  .42977799 05 c¢C 37918700 OB GMJ  .126T1C8C C9
EGM .39B4C320 06 KGM  LA9C2T779 CA JA  .2%92c0C0C-C2 HA  .CO0D0000 00 CA  .0D000DOC 00 RA  .3417000C O«
ARA  .3567¢000 01 68  .39224C36 OC MAS ,3741000C 03 GBlL .CC000000 00 G82 .0000000C 00 $C  .10200000 0%

INJECTION CCADITIONS

GEDCENTRIC
CARTESTAN GMC

¢ DAYS O HRS.

X0 15667452 ¢
.000CCCCO 0C SGC

0 VIN.

FOON

0.00C SEC.

.CcocoQce co

235664506353202400000C0C J.D.= 243B605.9360B796 JULY 29,1964

10 27 58.00C

YD 63041633 C5 20 80776772 04 DXO .14342616 ©1 DYO .97257020 CO DIG .2Al16151 00
70 .37678000 05 GHA .1C409373 03 GHO .30667227 03

JULY 29,1964 10 27 5B.000

2356655063‘3202600000500 J.D.= 243B605.93608796
TF © DAYS 17 HRS. 37 MIN. 50.127 SEC.

96

GEDCENTRIC EQUATORIAL CODRDINATES

X +15667451 06 ¥ .63041£30 €S 7 .8CT76771 C4 oX .14342615 01 DY .97257015 00 02 .28B11615C 00

R .16907512 06 CEC  .27383E5% Ol RE  ,21918%536 02 v L17555770 01 PTH .76231923 02 Al  .61412209 02

R 14907512 0& LAT .27383859 C1 LCh  .27TE248C 03 VE .1207C510 02 PTE .81207516 Ot ALE .27095862 03

X$ -.89945617 08 ¥S .11227379 €9 1S .4B6E&TT4 08  DXS -.23516068 02 DYS -.16077728 02 DZS -.69720238 01

XM . 38246789 06 YF  .27456503 C5 I -,26012533 05  DXM -.834395898-01 DYM  .93230139 GO DZIM  .4C9B546B CC

XT  .38244389 06 YT 27456503 C5 1T -.26012533 05 OXT -.83439898-01 0YT .93230139 OO DIT .409B5468 00

RS .151B7738 09 vS  .29327596 02 /¥ .3B432547 C6 VM .1C218263 OL RT  .38432947 06 VT .102182563 C1

GED  .27570187 01 ALT  .162£96S7 CTé LOS .246C&68€ €2 RAS .12870042 03 RAM .41061312 01 LOM .26001239 C3

DUT . 350C0000 02 0T  .480C0CCO C3 CR  .17051341 01 SHA  .16335720 06 DES .1B697176 02 DEN -.38B09100 01
GEOCENTRIC CCNIC

EPOCH OF PERTCENTER PASSAGE 2!566645C0£22026265#CCCC J.D.= 2438605.21642566 JULY 28,1964 17 11 39.177

SMA . 244C8T705 06 ECC  .974C1491 OC B .55279668 05 SLR  .12519482 05 APQ  .48183196 06 RCA .43421350 C4

VH  .14661113 00 €3 -.16330296 C1 c1 .7064193! 05 TFP  .42178823 05 TF -.17271895 02 PER  .20002134 05
TA .16192552 03 ¥TA  .000QCOCO0 CC EA  .T16CB13S 02 MA  .18651656 02 €3J -.20370907 01 TF1 ,0000000C OC
ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
X 15667451 06 ¥ .63041630 05 z .BQ776771 04 DX . 14342615 01 DY .97257015 €O 0z .2BLl16150 OC
INC  .267CT653 02 LAN .169C8152 02 APF  .2037B26€ C13 MX -.34898679 00 KY .808607913 00 MI  .47795822 0O
WX .1397C132 00 WY -.45957¢C2 CC Wl .877CB201 Ca PX -.77265534 00 PY -.60455082 00 PZ -.19370604 00
QX .61926340 00 Qy -.65C£2103 0OC Q1 -.43555C38 0C RX .15255750 00 RY .1193659B 00 RZ -.98105960 0C
8% -.4619246358 OC 8y .65062122 00 BZ .43955C52 00 ™ -.61622231 00 TY .78757226 00 TZ .0000000C 0O
DAP -.111€5144 02 RAP ,218C4C79 3
BTG  .49420857 05 BRE -.24767310 €5 8 .55279¢&48 CS THA  .33338222 03
HELTIOCEATRIC EQUATORTAL COORDINATES
X .901C6291 08 Y -.11221C75 €9 1 -,4B678£9¢ CB DX .24950329 02 cY .17050298 02 £2 .72531853 01
R .15192106 09 LAT -,18688384 02 LCA  .3087648C 03 v .31077970 02 PTH -.21990135 0D Al  .75813411 02
XE .B9949517 08 YE -.11227379 ¢S IE -.48686774 CB  DXE .23516068 02 CYE .16077728 02 DIZE .6972C23B 01
XY .90332080 08 YT -.11224433 0§ 1T -.48712787 0B OXT ,23432628 02 DYT .17010029 02 DZT .73818785 01
LTE -. 18697176 02 LOE .30B70C42 €3 LYY -.18660127 02 LOT .30B82594 03 RST .15209227 09 YST ,29881788 02
EPS . T499502) 02 ESP  .40570802-C1 SEP  .1046433¢& 03  EPM 14723340 03 Ewp 13773992 02 MEP .18992397 02
MPS  .13777124 03  KSP  .57674539-C1 SHP 42170244 02 SEM 12353571 03 EMS  .55944169 02 ESK  .11992408 0O
RPM  .2311C450 08 SPN 72823151 C2
GCE .10158271 03  GLT .2817C321 02 SIP  .13734109 03 CPT .92025127 02 SIN  .91594978 02 Dl .22522914 GO
REP  .169CT5L2 06 VEP 17555770 C1 CPE  .97484329 02 CPS .76B77848 02 D2 .16777019 00 D3  .18667530-02

0 DAYS 0 HRS. 32 MIN,

2.00C SEC.

235666507314202000C00C0C J.D.= 2438605.95833333 JULY 29,1964

TFL 0 DAYS 18 HRS.

9 FIN. 52.127 SEC.

11 00 00.000

GEOCENTRIC EQUATORIAL COORDINATES

X .1594Q771 06 ¥ .649C1358 05 7 .861&8121 C4 ox .14100239 01 CY .96267305 €0 BZ .27985019 00

R .17232891 06 CEC .28661C53 C1 R8 22153237 02 ¥ .17300933 01 PTH  ,T76296975 02 A7  .61421977 C2
R 17232891 06 LAY .2B&61CS53 C1 LON .27CC2925 Q3 VE .12307687 02 PTE .7B493600 C1 AZE  ,27C92133 03
XS -.89994810 08 ¥S 11224288 C9 IS .4B67337C 08 DXS -.23509580 02 DY$ -.16085906 02  DIS -.69755642 Ol
XM 38225850 06 Y¥  .29247986 05 IV -.25224465 05 8866545201 DYM .93187739 00 DZM  .41019167 00
XT  .38225850 06 Yy .29247386 05 T -.25224465 C5 88665452-01 DYT .93187739 00 DIT .41C191&7 OC
RS .15187701 09 ¥S  .29327722 €2 R¥ 38424454 06 vM  .10220148 01 RT  .3B424454 06 VT 10220148 01
GED .20856042 01 ALY  L16595C76 Q6 LCS .16598171 02 RAS .12872216 03  RAP .43749252 01 LOM  ,.25225093 03
DUT  .3500C000 02 0T .20000C00 O1 DR .168C849C 01 SHA .16668788 06 DES .1B691BBE 02 DEM -.37639968 01
HELTOCENTRIC EQUATORTAL COCRDINATES

X .90154217 08 ¥ -.11217798 €9 I —.486E4754 C8 DX .249194604 02 DY .17048573 02 DZ .T7255414% 01
R .15192083 09 LAT -,.18682E63 02 LON .30878784 03 v .310528B6 02 PTH -.230156115 00 A2 .75801190 02
XE .089994810 08 E IE -.4867337C €8 DXE .235095B0 02 DYE .16085906 02 DIE .69755442 Ol

XT  .90377108 08
LTE -.18651886 02
EPS  .T5236712 02

48698594 048
18674727 02
SEP .10470042 03

DXT .2342C915 02
LOT .308BB4805 03
EPM .14683203 03

0YT  .17017784 02 DY
RST .15209035 09 vsT
ERP .14203434 02 MEP

.73857559 G1
+29BT7979% 02
18964535 02

KPS  .13793101 03 MSP  .57674939-C1 SKP  .42011374 C2 SEM  .123644B4 03 EFS .55214681 02 ESM  ,12053439 00
RPM 22824701 06 SPN  .T73LI5676 C2

GCE .1015581T7 03 GCT .28171135 C3 SIP  .13749547 03 CPT  .92066024 02 SIN .916304390 02 01 .22804901 00
REP .17232891 06 VEP .173C0933 0i CPE  .97518575 €2 CPS .76880056 02 D2z .17030467 00 D3 .19245283-02

0 DAYS 1 HRS. 32 MIN.

GEQCENTRIC EQUATORIAL CODRDINATES
X .18440562 06 ¥ .681334426 05 7 .96198208 C4 DX .13671075 O DY  .94%84521 00 0z .27737203 00,
R .17830135 06 CEC .30927574 01 AA  .22570C45 02 v 16848296 01 PTH .T6407958 02 AI .6144D191 02
R .17830134 06 LAT .30927574 C1 LON  ,.25540498 03 VE .12742325 02 PTE  .73840781 01 AZE ,27085830 03
XS -.90079425 08 ¥YS .112184%4 €S 25 .4864B245 08 DXS -.23497419 02 0YS -.16101221 02 01§ -.69821934 Ot
XM .38196168 06 YO .32601234 €5 ¥ -.23748674 05 DXM —,984565609-01 DYM .93101695 00 DIM  .41079462 0C
_XT .38194168 06 YT .32601234 €5 IT -.23T466T4 05 DXY -.98456609-01 OYT  .93101695 00 DIT .41079462 0O
RS .1I5187631 09 VS .29327957 02 RN .3B4CB524 06 yM . 10223590 01 RT  .3840B524 06 VT .10223650 01
GED .311137925 01 ALT  .17192320 0& LGS .1597826C 01 RAS .128762B9 03  RAM 48784894 01 LOM  .237T1343 03
DUT  .3%0C0C00 02 DT .48000C00 O3 OR  .16376437 CL SHA  .17273896 06 DES .18681968 02 DEM —.35446624 O1
HELIOCENTRIC EQUATORIAL COORDINATES
X 90243831 08 Y -.11211¢460 €9 I -.48638625 C8 0K .24864527 02 DY .17C46066 02 D? .72595654 01
A .15192036 09 LAT -.18672521 02 LON  .30883C95 03 v .3100829% 02 PTH -.2477804B 00 AZ  .T5778B42 02
XE .90075426 08 YE -.1121B494 09 IE -.48648245 08 OXE .23497419 02 OYE .16101221 02 OIE .69821934 01
XT .904£1387 08 YT -.11215234 €9 I1 -.4B671591 €8 OxY .23398963 02 DYT .17032238 02 DIT .7392988C 01
LTE ~.18681968 02 LOE .30876289 (3 LTY -.1B66461C Q2 LOT .30888943 03 RSY .15208872 09 VST .29870803 02
EPS .T5643874 02 ESP  .64860743-01 SEP  .10427115 03 €PN .14611306 D3 EMP  .15000678 02 MEP .1B886258 02
Wps  .13822273 03 ¥Sp  .54625775-01 SMP _41721301 02 SEM  .12315717 03 ENS  .56721691 02 ESN  .12073714 0O
RPN ,22298170 06 SPh .73613715 02
GCE  .10149755% 03 GCT  .28172658 03 $IP 13777691 03 CPT  .92140429 02 SIN .91694611 02 01 .23343430 0D
REP  .17830135 06 VEP .16B48296 CI CPE .97578967 02 (CPS .76884183 02 02 17513483 00 03 .20371412-02

0 DAYS 2 KaS. 32 PIN.

2.00C SEC.

2.00C SEC.

235666511120202000000C00 J.D.= 2438606.000000C0 JULY 29,1964

TFL 0 TAYS 19 HRS.

235666512724202000000000 J.D.= 2438606.04166666
TFL © DAYS 20 HRS,

9 PIN. 52.127 SEC.

9 MIN. 52.127 SEC.

12 00 g0.COC

JuLy 29,1964 13 00 00.000
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GEOCENTRIC EQUATCRIAL COORDINATES
X .16925436 06 Y .T17C5259 €5 1 .1C613P74 05 BX  .13270946 01 LY .92786752 GC DI .274B7869 00
R .18412316 06 CEC  .33046760 CI RA .229¢0133 Q2 ¥V  .16424605 OL PTH  .76506319 02 Al .61458153 02

A .18412316 06 LAT  .33046769 Cl LOM  ,2407540C €3 VE .13165986 02 PTE .59675186 01 AZE .270B0D284 03
XS -.901¢3593 08 ¥S  .11212¢694 0% I5 .4B862310C CB8 OXS -.23485247 02 DYS -.1s611l4528 02 0IS -.69888195 01
XM .38158561 06 YF .35681212 €5 IV -,22266784 C5 DXM -.1C€825144 00 DY  .930046999 OO DIN  .41136063 00
X7 .3B158961 06 YT .35951212 05 IT -.222¢6784 (5 BXT ~.1C825)44 00 DYY .93006959 00 DIT  .41136063 Q0
RS .151B7562 C9 VS  .29328192 02 RV ,3B3625468 Q& VM 10227248 01 RY .38392568 06 VT .10227248 C}
GED .33271471 01 ALT 17774503 €& LCS .34£%9748 @3 RAS .128B0360 03 RAF ,.53821950 01 LOM 22317607 03
DUT  .350CC000 02 BT  .9596859% €3 €A .15971215 01 SHA  .17875290 06 DES .1B672043 02 DEM -.33248857 01

HELIOCENTRIC EQUATORIAL COORDINATES
X .90333247 08 Y -.112€5524 €S 7 -.48612485 08 DX .24812341 02 CY .17044395 02 DI .72636981 0l
R .151919B6 09 LAT -.18&62179 €2 LCN  .3088740C 03 vV .30966514 02 PTH -,26356346 00 AZ .75757129 02

XE  .90163593 08 YE -.11212€94 €S IE -.4862310C €8 DXE .23485247 02 DYE .16116528 02 OZE .69888195 01
XY .90545582 08 YT -.11289CS99 CS 1T -.4864526¢ 08 OXT .23376995 02 DYT  .17046598 02 DZT .74001801 01
LTE -.18672043 02 LOE .30880360 C3 LTYT -.18654485 02 LOT  .30893081 03 RST .15208308 09 VST .29863574 02
EPS .7606C475 02 ESP  .6744B792-C1 SEP  .1C387211 01 EPH . 14543370 0] EMP  .15788934 02 KEP .IRTTT3I&T 02
MPS .13850493 03 ¥SP  .53265584-C1 SMP 41440695 C2 SEM 12264908 03 EFS  .57229136 02 ESH 12154476 00
RPN .21782044 06 SPN .T74075360 €2

GCE .10144167 03 GCT  .28174149 €3 SIP L.13BC4855 03 CPT  .92212095 02 SIN .91755713 €2 bl .23896587 OC
REP  .18412316 06 VEP  .16424¢05 CL CPE .9763487C 02 CPS .7688B305 02 02 .1B0C08233 00 D3  .21559%62-02

0 CAYS 3 HRS. 32 MIN, 2.00C SEC. 2356665l4530202000000c00 JoD.= 2438606.08333333 JULY 29,1964 14 0D C0.00C
TF 0 DAYS 21 HRS. & PIN. 52.127 SEC.

GEDCENTRIC ECUATORIAL COORDINATES

X .17396378 06 Y .75016198 €5 T .11598%4¢ C5 Bx .12896489 01 0y  .91166118 00 D2 .27238246 00

R .1898C348 06 CEC .35035438 01 RA  .23326544 02 VvV .16026580 01 PTH .76593611 02 AZ  .61475722 02

R .18980347 06 LAT .35035438 0Ol LCN  .226C7535 03 VE  .13579293 02 PTE .65924421 01 AZE .27075370 ¢3
X5 -.90248523 0§ ¥s .112C6890 09 IS .4B597527 C8 OXS -.23473063 2 DOYS -.16131829 02 DZS -.69954430 C1
XM ,38L18227 0é YK .39297640 CS5 IP -.2¢784918 05 OXM -,11804914 00 DYM  .92903642 00 DIM  .4118B8951 0OC
XT  .38118227 04 YT .39297640 05 IT -.207684518 05 DXT -.11804914% 00 DYT  .92903642 OO D2T .411B8951 00
RS .15187492 09 VS .29328429 02 RF 38376587 04 VM .10230822 01 RT ,38376587 06 VT .10230822 01

GED .35273596 01 ALT  .1B342535 C¢ LCS  .33159713 €3 RAS .12884432 03 RAM ,5B8606D6 O1 LOM  .20863887 3
BUT .350CCC00 02 CT  .19200C00 G4 CR  .15589856 O1 SHA  .1B455932 06 DES .1B66210B 02 DEM -.31046812 01

HELTOCENTRIC EQUATORTAL COORDINATES
X  .90422486 08 Y -.11199388 0% 1 -.4858632¢ C8 0X  .24762711 02 DY .17043490 02 Ll .72678255 01
R .15191834 09 LAY -.1B651833 02 LCA  .3C85169R 03 Vo .30827232 02 PTH —,27776586 00 4 .7573597% 02

XE ,90248523 086 YE -,11206890 C9 ZE -.48557927 08 OXE  .23473063 02 OYE .16131829 02 DZE .69954430 01
XT  .906297C5 08 YT -.11202560 C9 IT ~.486187]11 08 DXT  .23355014 02 DYT .l7060865 C2 DZT .T40731325 01
LYE -.18642108 02 LOE .30884432 (3 LTT ~.18644352 G2 LOT .30897216 03 RST .15207943 09 VST .29856294 @2
EPS . T643C557 02 ESP  .69590554-C1 SEP  .10349683 C3 EPM  .14479018 03 EMP ., 1656852B 02 MEP  .18641284 02
MP5  ,13877795 03 MSP  ,51869734-01 SMP 41169223 C2 SEM  .1221405&6 03 EMS  .57737013 02 ESM  .12234704 0O
RPM  .2127534é 06 SPN  ,T4504874 02

GCE  .101389%6 03 GCT .28175661 023 SIP  .13831C7C €3 CPT .92281166 02 SIN .918B13916 02 Cl  .24465751 €O
REP .18980348 06 YEP .16026580 C1 CPE  .976B7113 C2 CPS  .76892424 02 D2 .18515836 00 D3 .22816197-02

0 DAYS 4 HRS. 32 MIN. 2.00C SEC. 235666516334202000000CC8 J.D.= 2438606.12500000 JULY 29,1964 15 00 €0.000
TFL O DAYS 22 HRS. S MIN. 52.127 SEC.

GEOCERTRIC EQUATORTAL CODRDINATES
X .17B54258 06 Y .78270CTT (5 Z  .12575C41 G5 DX .12544879 01 DY .89615725 00 D2z .26989228 Q0
R .19535042 06 CEC .369C7789 C1 RA  .23671842 C2 ¥ .15451452 O} PTH .766T1132 02 Al .61492798 02

R .19535C42 06 LAT  .369C77B9 Cl LON  .2113B358 03 VE  .13982807 02 PTE .62529698 Ol A2E° .27070989 03
X5 -.50333006 0B ¥S .11201C75 CS 1S .4857273C 08 DXS -.23440886 02 DYS -.16147123 02 0ZS -.70C20634 01
X¥  .38073965 06 Y¥  .42840190 05 ¥ -.193C1216 05 DXM -.12784878 00 DYM .92791609 00 DIN  .41238116 00
XT  .3B073965 06 YT .42840190 0% IV -.193C121¢& LS DXT -.12784878 00 BYT .92791609 00 02T .4123BL1& 00
RS .15187422 09 VS .29328¢67 Q2 RV .38360576 06 YM .10234412 D1 RT  .383560579 C6 VT .10234412 01
GED .37158605 01 ALT .18897231 Cé L0S .31659677 03 RAS .126848503 03 RAM .63%01008 Ol LOM  .19410184 03
DUT  .350C0C00 02 DT  .19200000 Q4 CR  .15229847 01 SHA  .19022679 06 DES  .18652164 02 DEN -.28840470 01

HELIOCENTRIC EQUATDRIAL COCRDINATES
X 490511548 08 ¥ -.11193252 0% 1 ~.485€0154 Q8 DX .24715354 02 DY .17043280 D2 0z  .T2719557 OL
R .15191879 09 LAT -.18641486 02 LON  .30855351 03 VvV .30B90184 02 PTH -.29057930 00 Az .T7571532% 02

XE .90333C06 08 YE -.11201C79 09 ZE -.48572731C U8 DXE .23460866 02 DYE .16147123 02 DIE .TD020634 OL
XT  .90713745 08 YT -.11196E15 C§ I7 -.485592C31 £8  DXT ,23333018 02 DYT  .17075039 02 D2T  .T4l44445 01
LTE -.1B652164 02 LOE .30888503 C3 LTT -.18834211 82 LOT .30901351 C3 AST .15207575 09 VST  .208489464 02
EPS .76T76812 02 ESP  .71£68240-C1 SEP  .10315144 03 EPM  ,14417933 03 EFP 17335764 02 MEP  ,1B480903 02
MPS  .135%04210 03 ¥SP  .51396C29-C1 SMP 40906584 02 SEM  .12163162 03 EMS  .58245324 02 ESM  .12294532 0¢
RPM  .20777209 06 SPh 74905830 C2

GCE . I1013419¢ 03 GCT .28177130 Q3 SIP  .13856364 03 CPT .92347770 02 SIN .91869315 02 81 .25052361 0C
REP 19535042 06 VEP .15651452 01 CPE  .9772%e36 02 CPS .76B96539 02 DZ  .19037468 00 D3 .24145502-02

0 CAYS 5 HRS. 32 MIN. 2.000 SEC. 2356€452014020200C0000080 J.Do= 243B606.16666666 JULY 29,1964 16 CO 00.C0C
TFL Q DAYS 23 HRS. ¢ ¥IN. 52.127 SEC.

GEOCENTRIC EQUATORTAL COORDINATES

X 18299854 06 Y .Bl469301 05 Z  .13542187 C5 DX .12213724 01 gy .88129509 00 DZ .26T74146& OO

R ,20077127 06 CEC .38675835 01 RA  .23948198 02 V' .15296870 o1 PTH .T76740012 02 AZ  .61509280 D2

R ,20077127 06 LAT  .38675835 CI LON  ,196646887 03 VE  .14377040 02 PYE .59442820 01 AZE .27067C62 03
XS -.90417441 08 ¥s  .11195263 Q9 I5 .4B547513 OB  OXS -.234486&0 02 DYS ~.16162410 02 DZS -.70086808 01
XM ,38026176 06 YV .45978535 05 ¥ -,17815017 05  DXM -.13764942 00 DYM .92470888 0O DIM  .41283545 0O
XY .38026176 06 YT .45978535 C5 ZT -.17815817 05  OXT -.13764942 00 DYT .92570888 00 DIT .41283545 00
RS ,151B7352 D% VS .29328$06 €2 AN ,31B344547 06 VM .1C238016 01 RT  .38344547 04 VT .10238C16 01
GED .389385%4 01 ALT  .19439316 Q& LCS .3C159641 03 RAS .12892573 03 RAM ,68943288 DL LOM  L17956501 03
DUT .350CC000 02 0T  .19200C00 04 CR .14889045 01 SHA .195762%6 06 DES .18642213 02 DEM -.26630600 01

HELIOCEATRIC EQUATORTAL COORDINATES

X .90&6C0439 08 -.11187117 08 ~.4853357C CB DX .245670032 02 oY .17043705 02 DI .72760954 01

R .15191821 D9 LAT -.18631137 02 LCN  .309C0277 Q3 ¥V  .30855144 02 PTH -,.30217440 00 AZ  .T5695131 02
XE .90417441 08 YE -.11195263 0% ZE -.48547513 08 DXE .23448650 02 BYE .16162410 02 DZE ,70085808 01
XT  .90797702 08 YT -.11190¢66 09 27 -.4B5£5328 (8 BXT  .23311010 02 o¥YT .17089119 02 DZY L,74215162 01
LTE -.18642213 02 LOE .30892573 €3 LYT -.18624C62 02 LOT .30905484 03 RST  .15207206 09 ¥ST  .29841583 02
EPS  .771G01701 02 ESP  .73354886-01 SEP  .102B2446 Q3  EPN ,14359841 03 EMP 18102903 02 MEP ,182986B3 02
PPS  .13929765 03 VPSP ,49455853-01 SMP ,40652503 €2 SEM  .12112225 03 EMS  .58754074 02 ESM  .1235407¢ OC
RPN, 20286866 06 SPN  .75281253 C2
GCE .10129722 01 GCY  ,2B178548 03 SIP  .13BBOT63 €3 CPT .92412023 02 SIN .9192200% 02 bl  .25457932 00
REP .20077127 06 VEP .15296870 Cl CPE  .977815LC 02 CPS .76500451 02 02 .19574371 00 D3 .25555441-02

-
~

0 CAYS 6 HRS. 37 PIN. 2.00C SEC. 23566652!74#202000000000 JoD.= 2638606.20833333 JULY 29,1964 17 00 00.000
TF DAYS O HRS. § PIN, 52.127 SEC.
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GEDCERTRIC
X .18733866 O6 Y
R .206C7261 06 TEC
R .204607261 06 LAY
XS -.905C1837 08 Ys
XM ,3T7974B58 06 Y®
XT  .37974858 06 ¥7
RS .15187282 09 Vs
GED ,40623589 01 ALY
DUT  .350CCC00 02 BY
HELTOCENTRIC
X .90685175 08 ¥
R .15181762 09 LAT
XE .90501837 08 YE
XT  .908B1585 08 Y7
LTE -. 18632251 02 LOE
EPS  .774C7333 02 ESP
HPS 13954486 03 MSP
RPM  .19BC34629 06 SPN
GCE  .10125546 03 6T
REP .206C7261 06 VEP
0 CAYS 7 HRS. 32 ¥IN.
GEDCENTRIC
X 19156524 06 Y
R .21128040 06 CEC
R +21126040 04 LAT
XS -.90586184 08 ¥§
XM ,3792CCLL 0¢ AL
XT .37920011 0& Yy
RS .15187212 0% Vs
GED 42223732 01 ALT
DUt .3500C000 02 o7
HELIQCENTRIC
X .90T7T777%3 08 Y
R 15191700 09 LAT
XE .30586184 08 YE
XT  .90965384 08 Yt
LTE -.1B622282 02 L0E
EPS  .T74535525 02 ESP
#PS  .13978396 03 NSP
RPN .19326880 06 $PN
6CE 10121634 03 (4
REP 21126040 06 vEP
0 DAYS B KRS, 32 MIN.
GECCEMTRIC
X .19569598 06 A
R .21634C04 D& CEC
R .21634C04 0& LAY
XS —.90670492 08 ¥s
XM .37861&38 06 YW
XT  .37861438 06 Y7
RS 15187142 09 Vs
GED .43745627 O} ALT
putT . 35000C00 02 oT
HKELTOCERTRIC
X .90866127 08 A
R .15191637 0% LAT
XE .90670492 0B YE
XT .9104%108 OB Y7
LTE -.18612304 02 LCE
EPS  .T77967853 02 ESP
#PS 14001517 03 PSP
RPM  .18856044 0& SPN
GCE  .101179464 D2 GCY
REP  .21634004 06 VEP

0 DAYS 6 HRS. 32 HWIN.

X

3

R
x5
XM
7
RS
GED
out

X

R
AE
xT
iTE
EPS
KPS
RPN
GCE
REP

GEOCENTRIC

19972410
+22131651
.22131651
=~ 90754758
-37799734
37759736
-15187072
45196441
«35000000

06
06
06
1]
08
06
09
o1
02

HELIOCENTRIC

90954482
15151572
90754758
31132755
-.18602315
- 78225692
14023869
- 1B839C673
.10114512
22131651

08
09
08
08
02
0z
a3
06
03
06

© CAYS 10 HRS. 32 MIN.

[N

.B461£106 C5
40349531 C1
403459631 Q1
<1118%442 09
249312350 05
+493122390 05
29223145 €2
19985451 C¢
»15200C00 04

-1118C581 €S
18620784 C2
111859442 €S
.11184511 09
30896644 03
- 15975525-C1
«47949227-01
75633731 C2
.28179570 €3
-149¢0811 €1

2.00C SEC.

87712503 05
41928958 C1
.41938558 C1
-11183£16 CS
52641415 €5
52441415 05
.29329386 €2
«20488231 C&
«19200C00 C4

11174844 CS
18610430 02
.11183¢&16 CS
11178351 C§
+309C0713 €3
+77252514-C1
+45863470-C1
15965490 02
.28181329 03
-14641535 Q1

2.00C SEC.

=907¢0379 €5
+4345CE64 C1
43450666 01
-11177783 €9
.55965329 05
«559€5329 05
29329827 €2
20996196 C&
-19200C00 04

+11168707 Q5
-18600L71 02
SLL1T77BY OS5
<E1172187 CS
+309C4783 C3
-79437864-C1
«45B63470-01
76278452 02
28182842 €2
»14337531 01

2.000 SEC.

93761457 05
+44851776 Q1
+44891776 Q1
.11171945 QS
59283800 Q5
«592BIB00 05
29329865 C2
«21493844 C6
.19200C00 04

11142569 05
.185897C8 02
11171945 05
11188017 O
»30908851 €3
+81564885-C1
-434678226-01

14047476 01
2.0C0 SEC.

LCK
1€
fag

LTY

SEP

Sup

sIP
Cre

TF

4
RA
LON
18
v
17
R¥
LCS
cR

14
LCN
IE
I3
(R4
SEP
Sup

SIP
(443

235666523550202000000C0C J.D.= 2438606.25000000

-145C0448 C5 ox
«243C7483 02 v
.181%3708 03 VE
«48522265 €8 DXS
-.16328845 05 DXM
-.16328845 05 bxT
38328491 Q& A4
.28659604 C3 RAS
14565603 C1 SHA
-.48507765 CB ox
+309C4558 €3 v
-.48522265 CB DXE
-.48538598 08 DbXT
~.18613905 02 LoT
-10251€76 €3 EPM
~404C6T722 C2 SEM
-139C4288 03 CPT
.9T824445 €2  CPS
L 1 DAYS 1 HRS,
15449885 05 oXx
«24601301 02 v
-16718585 03 VE
+48457C0¢ C8 OXS
-.1484044¢ 05 DXM
-.14B4044¢ Q5 DXT
<3831241C 06 VM
+27153568 C3 RAS
14257927 01 SHA
-.4048155¢ 08 ox
+309C8EY4 03 v
-.4B49TL06 08 DXE
~.4B511846 CO OXT
-.18603742 02 LoT
.1022266C €3 EPM
.4ClegCle 02 SEM
«13%$2696C 03 crY
<97B€4923 ¢2  CPS

11900975
«14960811
14762463
-+23436440
—. 14745025
-+ 14745025
10241837
«1283464%
20117479

«24626538
-30821917
-23436440
.2328B930
+3090961%
«14304508
12061245

92474035
«T6906761

ot
o1
[:¥4
0z
00
00
o1
03
/13

02
02
02
02
03
03
03

02
02

9 VIN. 52.127 SEC.

+11604872
+ 14641535
+15139502
-.23424210
-.15725028
-.15725028
210245274
«12900713
+20446852

-24584697
30790336
23424210
.23266960
<30913745
. 14251728
.12010223

o1
01
02
02
00
00
01
03
06

02
02
02
a2
03
03
03

.925331506 02

.76908872

02

oY
PYH
PTE
oYs
DYM
oYY

RAM
DES

oY
PTH
OYE
DYT
RST
EMP
£¥s

SIN
02

86702129
.76801215
- 56623864
16177691
92541473
52541473
«38328491
473987634
-18632251

17044712
31269374
16177691
.17103105
15206838
.180858195
»59263260

+91972059
.20127865

-B5328837
76855589
+54039525
«16192964
-92403351
+92403351
.38312410
79034184
18622282

217046252
32225711
+ 16192964
~AT116997
«15206464
- 19605879
59772886

»92C19546
«20699359

EQUATORTAL COURDINATES

00
02
01
02
00
00
06
el
02

:}4
¥4
AZE
DZ§
DIM
ozt
vT
LOH
DEM

« 26495428
61525100
«27063522
-.70152955
41325220
.41325220
-10241637
16502837
-.24416739

ac
0z
03
01
00
0C
o1
03
ot

EQUATORTAL COORDINATES

02
00
02
02
09
02
02

74
00

ESM

Dl
03

.72802497
+T5675335
»TC152955
~T42854T77
-29834151
18096720
+12433010

«262B4C71

«27051861-

01
02
01
01
02
02
oc

119}
02

JULY 29,1944 18 00 00.000

EQUATORIAL CCORDINATES

00
02
(1%
02
0o
00
0&
(131
02

0z
Az
AZE
DS
ozm
o7
vY
LOM
DEM

26251443
51540185
+27060317
=-.70219070
41363133
413463133
10245274
-15049197
-.22199267

00
0z
o3
01
0B
00
ol
03
01

ECUATORIAL COORDINATES

02
00
02
02
09
02
02

02
00

or

AZ
DZE
litag
VST
MEP
ESM

D1
D3

«T2844215
75655905
«76219070
74355384
<29B26670
-17B876836
+12433010

«26932489

+28642952-

oI
[+F3
a1
01
02
0z
oo

e
02

235666525354202000000C00 J.D.= 243B8606.291664666 JULY 29,1964 19 00 00.00C
TFL S PIN. 52.127 SEC.

1 DAYS

«1639056C
+24881C4E
«15242853
484717113
-.13350743
~.13350743
-38296308
+2565953C
.13964¢€3C

2 HRS.

(1]
c2
03
08
05
cs
06
a3
o1

[1:]
c3
1]
[o] ]
02
03
02

03
02

VE
oXS
oxM
DXt

RAS
SHA

ox
\

DBXE
OXT
Lot
EPN
SEN

CPY
CPS

11323896
« 14337531
.15508551
~+23411967
-.16704869
-.16704869
. 10248927
+12904782
21164985

- 26544357
-30760256
23411967
«23244919
.30917874
-14201324
.11959157

.92591731
<76912979%

(31
ol
02
Q2
o0
19
01
03
06

02
02
02
02
03
03
03

02
02

+84005421
+76903B72
51661792
-16208232
-92256514
92256514
.382956308
+B40B3144
18612304

.17048286
+330896620
.16208232
-17130797
«<152060%0
-20346152
60282952

92064520
»21290365

EQUATORTAL CODRDINATES

co
02
01
02
00
00
06
o1
02

124
Az
AZE
0zs
DIM
ozt
vt
Lom
DEM

«26009737
«61554475
«27057403
-.702B5160
<41387267
41397267
10248927
«13595579
-.19978320

0Q
oz

o
w

o1
90
00
ol
03
01

EQUATOREAL CODRDINATES

0z
0o
02
02
09
02
02

02
00

Bz

A2
DZE
0y
vsY
MEP
ESH

D1
D3

.726886133
754346808
70285160
+T4424887
-29819139
» 17640604
12511453

276065021

01
02
01
01
02
0z
00

00

-30337369-02

2356£6527160202000000C00 J.D.= 243B606.33333333 JULY 29,1964 20 00 €0.COC
S MIN. 52.127 SEC.

7 -.48455%322
LON  .3691310¢
IE ~.48471713
IT -.48485C63
LT7 ~.18593568
SEP  .1019%232
SKP 39939172
SIP  .1394B797
CPE  .979C3167
TFL 1 DAYS
T 17322618
RA 25147838
LON . 13765435
215 .4B445398
¥ -.11859879
17 -.11853875
RE  .38280182
LOS  .24159493
DR .13684497
I -.h8429CT5
LON 30917372
IE -.484461398
17 -.48458258
LTY -.18583388
SEP .10169257
SNP ,35714585
SIP  .13963814
CPE  .97939181

3 HRS.
as oX
¢2 v
c3 VE
cB  DXS
05  OXM
€5 oxXvY
o1 3 vH
03 RAS
ol SHA
c8 ox
03 v
08 DXE
cs DxT
02 Lor
a3 EPH
02 SEM
€3  CPT
0z CpS

+11056720
14047476
.15869972
-.23399713
-« 17684453
-.176B4453
- 10252596
.12508852
21672399

24505385
-30731548
«23399713
.23222868
-30422001
-141531138
.11908048

92647602
76917087

01
01
02
02
00
0o
oL
03
06

02
02
o2
a2
03
03
03

02
02

.B82728092
« 76946738
49466927
16223493
»92100954
+92100954
.38280182
891345642
+1B602315

-17050773
+33890459
«16223493
-17144502
+15205714
.21079216
60793455

92107058
.21902522

EQUATORTAL COCRDINATES

on
02
a1
02
00
[e]+]
[:13
01
02

o1
Az
AlE
015
OIM
ozv
vT
LOM
DEM

«25770453
61567513
«27054742
-.70351222
41427610
+41427610
10252596
12141988
-.17754086

ag
0z
Q3
o1
00
o0
01
03
o1

EQUATORIAL COORDINATES

o2
00
02
02
09
02
02

02
o0

ESM

01
03

«72928267
75618016
.70351222
«T4493583
«29811560
17389400
412569964

-28303649

«32144788~

oL
az
o1
ot
02
02
oc

o0
02

2356665307£4202008000000 J.0.= 2438604.37500000 JULY 29,1364 21 00 00.00C
TFL 9 MIN. 52.127 SEC.

1 DAYS 4 HRS.



JPL TECHNICAL REPORT NO. 32.694

GEDCENTRIC EQUATORTAL COORDINATES
X .20365834 06 Y .96717321 05 I .18246C8& 05 OX .10802188 01 DY .81493457 00 DT .25533871 GC
R .22619434 06 CEC .46268213 01 RA  .254C3037 02 vV .13770214 01 PTH .769B4775 02 AZ  .51580438 02

R .22619434 06 LAT .s6268213 01 LCN  ,12286835 03 VE  .16224097 02 PIE  .47434707 01 AZE  .27052302 03
X5 -.90838971 08 ¥YS  L1L166102 09 15 .4B421061 C8 DXS -.233BT447 02 DYS ~.16238746 02 OIS -.70417250 .01
XM .37734310 06 YM  .62596498 C5 ¢ -.10367998 C5 OXM -.18653683 00 OYM  .91936664 DU DIM  .41454153 00O
XT .37734310 06 YT .62596498 ©5 I7 -.10367598 05  OXT -.18563683 00 DYT .91938664 00 DIT .41454153 00
RS .15187001 09 VS .29330111 02 RV 38264034 06 VM .10256281 01 RY  .3B264034 06 YT .10256281 01
GED ,46522138 01 ALY .21981627 C¢ LO0S  .22659455 3 RAS  ,12912920 03 RAM .94188815 01 LOM . 10688423 03
DUT  .350C0C00 02 LT .19200000 04 CR 113416461 CL SHA  .22169572 06 DES .18592319 02 DEN -.15526710 61

HELTOCENTRIC EQUATORIAL CODRDINAYES
X 91042629 08 Y -.11156430 0% I -.4B4C2015 (B DX 24467666 02 CY .17053680 02 DI .72970617 Oi
R .15191506 D9 LAT ~.18579344 C2 LCN 30921635 ¢3 ¥ .30704100 02 PTH ~.34615057 00 ~AZ .75599504 02

XE .90838971 08 -11166102 09 ZE -.4B421C61 0B  DXE .233B7447 02 OYE .16238746 02 DIE .70417250 ©O1
XT .91216314 08 ‘IY -+11155842 06 IT ~.48431429 08 DXT .23200810 02 DYT .17158113 02 OIT  .74562665 01
LTE -.18592319 02 LDE  .30912520 ©3 LTT -.18573201 02 LOT  .30926126 03 RST .15205337 09 VST .29B03431 02
EPS  .TBATC249 02 ESP  .83637439-C1 SEP  .10144413 3 EPM  .14107032 03 EMP  ,21B05245 02 MEP .17124428 02
MPS . 14045469 03 PSP .41964682-01 SMP 39502286 02 SEM  .11854896 03 EMS  .61304411 02 ESM 12647557 00
RPM  .17930251 06 SPN . T6B544866 02

GCE .10111259% 03 6CLT .28185103 03 SIP  .13990C27 03  CPT .92701600 02 SIN  .92147175 02 D1 .29030512 GC
REP  .22619434 D& VEP  .1377021% 01 CPE  .97973742 €2 CPS .76921193 02 b2 .22537595 0¢ D3 ,34075980-02

O DAYS 11 KRS, 32 MIN, 2.000 SEC. 235666532570202000000000 JuD.= 2438606.41666666 JULY 29,1964 22 00 00,000
TFL 1 DAYS 5 HRS. 9 MIN. 52.127 SEC.

GEOCEATRIC EQUATORTAL COORDINATES

X .20750307 06 Y .996294656 05 7 .19161C77 €5 DX .10559284 01 Oy .80298459 00 02 .25299427 00

R .23097771 06 DEC  .47585193 01 A .25647287 02 vV  .13504722 D1 PTH .77018547 02 Al .61591992 02

R .23097770¢ 06 LAT  .47585193 Ot LOCN  .108C7157 03 VE  .16571235 02 PTE .45547790 01 AZE  .27050059 03
XS -.90923149 08 ¥S  .11160253 0§ IS  .48355695 (8 DKS -.23375169 02 DYS -.16253994 02 DIS -.T70483252 01
XM .37665359 04 YH  ,565903141 05 IN -,88752233 Q4 DXM -.19642476 00 DYM .91753636 00 DZK  .41476879 00
XT  .37655359 04 YT .65903141 05 1 -.88752233 04 DXT -.19642476 00 DYT .91763636 00 DIT .41476879 00
RS ,15186931 09 VS .2933C355 02 RM 38247845 C6 VM .10259982 01 AT .3B247865 06 VT  .10259982 01
GED .479C757L 01 ALT  .22459965 C¢ L05  .2115941¢ €3 RAS .12916988 03 RAM  ,99245879 01 LOM  .92348877 02
Du¥ ,350CC000 02 DT .19200C00 C4 TR .1315958¢C o1 SHA  ,22656940 08 DES .18582313 02 DEM -.13296380 Q1

HELIQCENTRIC EQUATORIAL CODRDINATES
X .91130652 08 ¥ -.11150290 09 I -.4B376537 08 DX .24431C97 02 DY .17056978 02 0Z .73013195 01
R .15191439 09 LAT -.18568573 @2 LON  .30925892 03 ¥V .30677814 02 PTH -.35276475 00 AZ  .75581247 02

LXE  .90923149 08 YE -.11160253 09 IE -.4839569% 08  DXE .23375169 02 DYE  .16253994 02 DZE .70483252 01
AT .51295802 08 YT -.11153663 0% IT -.48404574 08 DXT  .2317B744 02 DYT .17171630 02 DIT  .74630940 01
LTE -.18582311 02 LOE  .309146988 03 LTT -.18563005 02 107 .30930250 03 RST  .15204958 09 VST .29796255 02
EPS .78702585 02 €SP .85374C42-C1 SEP  .1Q12119¢ 03 EPM  ,14062885 03 EMP  .22524396 02 MEP .1£B46750 02
MPS  .14064335 03 MSP  .41377734-01 SHP  .3929490% 02 SEM  .11805700 03 EFS  .561B15809 02 ESN 12705441 00
RPM . 17474381 06 5PN .T7712C274 02

GCE  .l0108189 03 GCT .2B8186240 021 SIP  .1400944¢ 03  CPY .92753807 02 SIN  .921B491T 02 Dl .29787932 0OC
REP .23097771 06 VEP  .135C4722 C1 CPE  .9BODC&406 02 CPS .76925299 02 02 .231975%06 00 D3 ,36143027-02

O DAYS 12 HRS. 32 MIN, 2.000 SEC. 23366653437420200000000C J.D.~ 243B606.45833333 JuLy 29,1964 23 00 00.000
TFL 1 DAYS & HRS. 9 MIN. 52.127 SEC.

GEOCENTRIC EQUATORTAL COORDINATES
X «2112¢231 06 Y 10249926 06 I .200&67¢8C 05 bDx .10327113 o1 DY .79140329 00 0T .25067715 00
R .23567048 06 CEC  .4BB4T7336 ¢I RA  .25881517 €2 ¥ .13250097 01 PTH  .77048539 02 AZ  .61602513 02

R .23567047 06 LAT  .4BB47336 Q1 LON  .93264741 02 VE  .16911473 02 PTE  .43791194 01 AZE  ,27047990 03
XS -.910C7280 08 ¥S  .11154399 09 IS .48370311 0B DXS -.23362880 02 0YS -.16269235 02 DZS -.70549224 01
XM .37592845 O YF .65203293 05 IN -.T73816995 O« OXM 20620736 00 DYM .91581865 DO DM .41495780 0C
XT .37592885 06 YT .69203293 05 IT -.73816995 04 DXY -,20620736 00 DYT  .91581B65 00 DIT .41495780 00
RS .1518&860 0% VS 429330600 02 RM .38231675 D& VM .10263699 01 RT  .3B2315675 06 VT .10263699 01

GED  .49178592 o) ALT  .22929242 C6 L0S  .19659378 031 RAS  .12921056 03 RAM .10430539 62 LOM  ,77813820 02
DUT .35000000 02 DT .19200000 C4 CR .12913C19 01 SHA  .23134909 06 DES .18572298 02 OEM -.11063242 01

HELIOCENTRIC EQUATORTIAL CODRDINATES
X .91218542 08 Y -.11144149 09 1 -.48350244 08 BX  .243955491 02 DY .17060638 02 02 .7305599% Ol
R 15191370 09 LAY -.18558599 02 LCN  .30930146 03 V.  .30652502 02 PTH -.35880008 00 AZ  .75563228 02

XE  .91007280 ¢B YE ~.11154399 05 ZE -.4837D311 08 OXE .23342880 02 OYE .15269235 02 DIE .70549224 01
X7 .91383208 08 YT -.11147478 ©¢ IT -.48377693 08 DXY ,23158672 02 DYT .17185053 02 DIT .74698802 01
LTE -. 18572298 02 L0E .30921C55 €3 LTV -.14552801 02 LOT  .30934373 03 RST .15204578 09 VST .29788532 02
EPS  .7B923641 02 ESP  .87076C18-01 SEP  .1009891C 03 EPM 14020587 03 EMP  ,23236824 02 MEP  .16557305 02
NPS  .14086480 03 KSP  .4017B123-01 SMP .390947D4 02 SEM  .11754461 03 EMS  ,62327652 02 ESM .12763062 00
RPE  .17022677 06 SPN .77372845 02

GCE  .10105285 03 GCT  .2B18730& 023 SIP .14028C81 03 CPT .92804296 02 SIN  .92220312 02 D1 .30578448 00
REP  .2356T048 04 VEP .13250097 01 CPE  .98037504 02 CPS .76929407 02 02 ,23884355 00 03 .38359518-02

0 DAYS 13 HRS. 32 MIN. 2.000C SEC. 2356665362C0202000000C00 Jo0.= 2438606.5L000000 JULY 30,1964 00 00 00.000
TFL 1 DAYS T MRS. 9 WIN. 52.127 SEC.
GeOCENTRIC EQUATORIAL CODADINAVES
X .21493978 06 Y .10532798 06 2 .20965584 05 DX .10104883 01 0¥ .78016546 00 bDZ .24838499 0Q.
R 224027623 06 CEC  .50058720 C1 RA  .261C6463 02 ¥ .13005536 01 PTH .T77075231 02 AZ .61611938 02

R 24027622 0& LAT  .50058720 01 LON  ,7B448575 02 VE  .17245677 02 PTE .42151940 01 AZE  ,27046074 03
XS -.91091362 08 ¥S  .11148539 09 IS .a48344905 08 DXS -.23350579 02 DYS -.16284468 02 DZS -.70615166 01
XM .37516890 0 YF  .72496929 ¢S I¥ -.58871571¢ 04 DXM -,21598359 00 DYH  .91391341 00 DIM  .41510842 00
XT .37516890 06 YT .72496929 05 IT ~.5887571¢6 c4 DXT -,21598359 00 DYT  .91391341 00 D2T  .41510842 00
RS .15186790 09 VS .293130845 €2 RK  .38215464 06 VR .10267432 01 RT  ,38215464 Q& VT .10267432 01
GED ,50398108 01} ALT  .23389819 06 LOS .18159333 03 RAS  ,12925122 03 RAM 109356927 02 LOM  .63279037 02
OUT  .35000000 02 DT  .19200000 04 CR  .12476C3& D1 SHA  .23603854 05 DES  .18562277 02 DEN -.BB274730 00

HELIOCENTRIC EQUATORIAL COORDINATES

X .913C6301 oa Y -.11138006 €9 -«48323935 0§ DX ,24351068 02 0Y .17064634 02 Dz .73099016 01

R .15191301L 09 LAT -.18548222 02 LGN  .3C934395 03 V. .30628385 02 PTH -.36430692 00 Al .75545431 02
XE .91091362 0B YE -.11148539 05 IE -.48344505 04& DXE ,23350579 02 DYE  .16284488 02 DIE .70615186 01
XT  .91466530 0B YT -.11141290 ¢o 1 ~.38350752 ¢a DXT  .23134594 02 OYT .17199381 02 DIT  .74766251 01
LTE -.18562277 02 LOE  .30925123 03 LIT -.18542591 02 LOT  .30938493 03  A&ST .I5204196 09 v¥ST .29780762 02
EPS  .79134250 02 ESP  .88745359-01 SEP 10077672 03 EPM . 13980041 03 EMP .23942656 02 MEP  ,16256929 02
NP5 .14105920 03 5P .38306138-01 SMP ,3B901541 ¢2 SEM 11703178 03 EMS  .52839942 02 ESM  .12820425 00
RPM  .16574788 06 SPN .T7T613148 C2
GCE  ,10102536 03 GCT  .28188295 03 SIP 14045943 03 CPT .92853148 02 SIN  .92253381 02 01 ,.31404836 00
REP  .24027623 06 YEP .13005536 01 CPE  .98067159 02 CPS .76933515 02 D2 .24600442 00 03  ,40740760-02

~

0 DAYS 14 HRS. 32 MIN. 2.000 SEC. 2356665§CDC4202000000000 JoD.= 2438606.54166666 JULY 30,1984 01 00 00.000
TFL DAYS 8 HRS, 9 NIN. 52,127 SEC.

99
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: GEOCENTRIC

: X 21853893 06 A
R 24479829 06 CEC
R .24479828 06 LAT
X$ -.91175403 08 s
- XW 37437377 06 Yo
XT 37437377 06 Y7

RS .151846719 09 \2]

N GED .51570226 01  ALT
b DUT .350C0C00 02 OT
: HEL[OCENTRIC

- X .91393941 08 ¥
= % S15181230 09 LAY

XE .91175403 OB YE
XT  .91549776 08 Yy

= LTE -.18552244 02 LCE
= EPS .79335160 02 ESP
= WPS  .14124665 03 ¥sp
= RPN .16130393 06 SPN
- GCE  .10099930 03 GCT
= REP .24479829 06 VEP

© DAYS 1% HRS. 32 FIN.

GEOCENTRIC
X .2220625T O Y
R .24923576 06 CEC

R .24923974 06
AS -.91255402 08 s
XM 37354349 06 YH
XT  .3735434% 06 Y1
RS .151B6&4B 09 vs

GED .52698246 O1 ALT

i DUT . 350CT000 02 124
HELIOCENTRIC

- X .9l481464 08 Y
R ,15191159 09
= XE .9L259402 08

= XT 91632945 08 ¥t

= LTE -.18542202 02 LOE

EPS .79527032 02 ESP

wPS 14142727 03 BSP

RPN . 15689190 06 SPN

GCE  .10097455 03 GeT

-= REP .24923976 06 VEP

0 DAYS 16 HRS, 32 ¥IN.

. GEOCENTRIC
X .22551491 06 ¥
R .2536C355 06  DEC
R .25360354 06  LAT

xS -.91343351 08 Y$
XM .37267808 06 AL
XT .37267808 0& A
RS .15186577 09 vs

GED  .53785C91 O1 ALT
DUT  .35000C00 02 or
HELIOCENTRIC

X «91568865 08 Y

R .15151CB6 09 LAT
XE .91343351 0B YE
XT  .91716029 08 Yt
LTE -.18532154 02 LCE
€PS L 79710464 02 ESP
#PS  .1416C116 D3 NSP
RPN .1525C902 D6 SPN
GCE .10095103 03 G6CT
REP .25340355 06 VEP

0 CAYS 17 KRS. 32 MIN.

B GEOCENTRIC
X .22889753 06 Y
® .25785236 06 CEC
R .25789235 06 LAY

XS -.91427263 08 s
XK .37177758 06
XT 37177758 06 Y1
RS .151B&506 09 Vs

GED 54833469 01 ALY

BUT .35000000 02 oT
HELTDCENTRIC

X .91658140 08 Y

R .15191014 09 LAY

XE .91427263 DB YE

Xt .91799040 08 YT

- LTE -,18522006 02  LOE
- Ers .T9885995 02  ESP
MPS .14176839 03  HSP

RPM 14815273 06  SPN

GCE .10092865 03  GCT

REP .25789236 06  VEP

0 CAYS 18 BRS. 32 MIN.

100

REPORT NO. 32-694

.10811684 C6
.51223028 01
.51223028 01
J1114267% €S
JT5783484 05
75783464 05
+29331C91 02
+23842025 C6
+19200000 0%

111218862 09
18527839 02
211142674 0%
.11135C946 09
.30929189 C3
.90923485-01
.38308338-01
77842202 02
.28189201 03
.1277€323 01

I

2.000 SEC.

.110B6693 06
+52343538 C1
.52343538 €1
11136803 €9
.T9062670 €5
79862670 05
+29331338 Q2
24286173 C¢
.19200C00 C4

-.11125716 CS
18527451 02
11136803 09
-.11128897 0%
30933256 03
.92523435-01
+36342480-01
JTBCA06B4 U2
.28190C16 €3
«12543816 01

2.000 SEC.

11357631 Cé&
+53423151 01
.53423151 C1
L1112€927 €9
.B2334214 G5
.B2334214 05
.29331585 02
J24722553 Cé
.19200€00 04

-.11119569 €3
-.18517C81 02
-.1113C527 €5
-. 11122693 09
.30937321 €3
+94614€23-C1
.34970568-C1
78269353 02
.28190733 03
12325443 01

2.00C SEC.

«11625496 Q&
+544£4559 C1
54464559 C1
11125045 03
.B8559781L 5
.B5597€11 05
.29331833 02
25151434 06
.19200C00 04

-.11113420 €9
-.18506663 02
-.11125¢C45 08
-.11116485 C9
+30941387 C3
.95367001-C1
.328C5301-01
.784£8855 €2
.28191343 03
«12114688 CL

2.00C SEC.

-
]

EQUATORTAL CODRDINAYES

7 .21856082 05 DX .98918905 00 DY .T6924823 00 DI .26611723 0D

RA  .26322787 02 v .12770323 01 PIH .77099073 02 A7 .61620193 02
LON . 63423831 02 VE .17573497 02 PTE .40618776 01 AIE 27044296 C3
1S .483194T1 08 DXS -.23338266 02 DYS -.16299695 02 0ZS -.706B1C81 01
¥ ~.43929651 04 DXM -.22575273 CO pYM .91192069 00 DIM .41522055 00
IT -.43929451 04 DXY -.22575273 00 DYY .91192069 00 DIT 41522055 00

RV .38159234 06 VM .10271182 OF AT  .3B199234 06 v¥T  .10271182 01

10s .16659293 03 RAS .12929189 01 RAM .11443594 02 LOM  .48T44636 02
DR 12447969 01 SHA .24064124 06 DES .18552244 02 DEM -.465892371 00
EQUATORTAL CODRDINATES

T -.48257&14 CB DX .24327455 02 0Y .17C68943 02 07 .73142253 01
LEN  .30938651 03 vV .30605094 02 PTH -.36932625 00 AZ .75527837 02
IE -.48319471 08 OXE .23338266 02 DYE .156299695 02 DZE .70681081 01
I7 -.48323863 0B oXT .23112513 02 OYYT .17211616 02 DIT .748332B¢ O
LTT -.1B532372 02 LOT .30942613 03 RST .15203813 CS VST L,29772944 02
SEp  .10057408 €3 EPW  .13941161 03 EMP  .24642019 02 MEP  .15946370 02
SEp  ,3B715295 02 SEM  .11651850 03 EPS  .63352684 02 ESM  .12877532 0C
$IP  .14063C36 03 CPY .92900430 02 SIN  .92284139 02 0L .32270145 00
CPE  .98095475 02 CPS  .76937623 02 02 .25348287 00 D3 .43304056-02

235666541610202000000C0C J.D.= 2438606.58333334
TFL 1 DAYS 9 HRS, 9 MIN. 52.127 SEC.

JULY 30,1964 02 00 00.000

EQUATORTAL CODADINATES

7 .2273BCeC 05 96875120 00 DY .75863059 00 DI .24387308 00

RA L,26531C75 €2 v .125438146 01 PTH  .TT120482 02 AZ  .51627205 02
LON  .48751L51 C2 VE .17895364 02 PTE .39181772 O1 AZE  .27042640 03
15 .4B264CL2 08 DXS 02 0YS -.16314916 02 D25 -.70746968 01
I -.28980230 0% DXM 0o DYM  .909B4040 00 DIN  .41529410 00

.2B98023C 04 DXT -.235513177 00 DYV .90984040 00 027 .%1529410 OC

RE  .381829B¢ 06 VM L, 10274947 01 RT .38182986 0& YT 10274547 01}
10s .15159253 03 RAS  .12933256 03 RAM .11950615 02 LOM  .34210590 02
CR .12228226 01 SHA  .24516042 06 DES .1B542202 02 DEM —.43486%960 OO0

EQUATORIAL COORDINATES

7 -.48271273 08 DX 424294693 02 DY 17073547 02 DI .73185699 01

LCN  .30942883 03 v .30582667 02 PTH -.37389224 00 Al .75510436 G2
IE -.48254C12 CB DXE .23325942 02 DYE .16314916 02 DZE .70746968 01
IT -.4829691C C8 DXY .23090428 02 pYT . 17224757 ©2 02T .74899%09 Ol

LTT -.18522145 02 (0T 30946730 03 RST .15203428 09 VST .29765081 02
SEP .10038C5C 03 EPM  ,13903870 03 EMP  .25335013 02 MEP .15626289 02
SMP .18535855 02 SEM  .11600479 03 EVMS  .563865B75 02 ESM  .12877532 00
SIP  .14079365 €3 CPT .92946210 02 SIN  .92312586 02 D1 .33177738 00

CPE  .961225649 02 CPS .76941731 02 D2 .26130679 00 D3 .46069C51-02

235666542414202000000C00 J.D.= 2438606.62500000
TFL 1 DAYS 10 HRS. 9 MIN. 52.127 SEC.

JuLY 30,1964 03 00 00.000

EQUATORIAL COCRDINATES

1 .23611997 C5 OX  .94911923 00 DY .74829320 00 bz .24165159 00

RA  L,24731852 02 v .12325463 O} PTH .77139886 02 AZ .61632881 02
LCN 33950765 C2 VE .1B211457 02 PTE .37832272 01 AIE 27041C%6 03
1S .48268533 08  DX$ -.23313605 02 DYS -.16330129 02 DIS -.70812822 C1
¥ -.14028917 04 DXM -.24526571 00 OYM 90767258 00 DI®  .41532896 00
I1 -.14028917 04  DXT -.24526571 00  DYT .90767258 00 DIT .41532894 00

-38166718 D6 vr
.12458005 D2 LOW
18532154 02 DEN

AV .31BLL6T1E 06 AL
105 .13859212 €3 RAS
CR  .12016277 0} SHA

+10278730 01 RT
.12937321 03 RAM
.24959511 06  DES

10278730 01
-19676918 02
-.21060280 00

EQUATORIAL COORDINATES

1 -.4B244921 OB DX 24262725 02 oY .17078423 02 0z .73229337 01

LON  .38947121 03 vV .30561048 02 PTH -.17803645 00 Al .75493215 02

48268531 €98 DXE  .23313605 02 DYE .1633012% D2 DIE .70812822 01

8269936 08  DXT .23068340 02 oYT .17237802 02 DIT  .74966112 O1
LTT -.18511913 C2 LOY  .30950847 03 RST .15203042 09  ¥ST .29757172 02
SEP  .10019535 03 EPM  .13848098 03 EMP  .26021730 02 MEP  .15297281 02
SMP .3B3£3135 C2 SEM  .11549064 03 EMS  .643T951T 02 ESM 13028593 00
SIP  .14094832 03 CPT .92990560 02 SIN .92338727 02 Dl .34131338 00
CPE  .98l4B46L 02 €PS .76945842 02 D2 .26950699 00D £3 .49058101-02

2156465452202C2000000C0C J.0.= 2438606.665666666
TFL 1 DAYS 1! HRS. 9 KIN. 52.127 SEC.

JULY 30,1964 04 00 0C.TOO

EQUATORTAL CODRDINATES

I .244717578 L5 DX .93024357 00 DY .73821837 00 02 .23945168 OC

RA  .26325597 02 ¥ .1211488B Ol PTH .T715769% 02 Az 61637127 02
LON 191834542 02 VE .18522100 02 PTE  .34562642 O1 AZE .27039650 03
IS .4824302E8 T8 OXS -.23301257 02  DYS -.16345337 02 02S -.70878651 O1
I8 .923C1445 02  DXM -.25500771 00  DYM .90541714 00 OIM .41532502 00
IT  .92301445 Q2 OXT -.25500771 00 DYT .90541714 00  OIT 41532502 00
RK  .3B150434 06 VM .10282529 Ol RT  .3B150434 05 vl .10282529 O1
LOS 12159171 €3 RAS 12941387 03 RAM .12965785 02 LOM  .514636274 O1
CR  .11811645 OL SHA .25396014 06 DES .18522096 02 DEM  .13B62183-01
EQUATORTAL COORDINATES

1 -.4821854% 08 0x  .24231500 02 DY .17083555 02 DI .T3273167 0l

LON  .3095135€¢ 03 vV .30540187 02 PYH -.3B178281 00 Al .T75476161 02
2IE -.4B243028 €8  DXE .23301257 02 DYE .16345337 02 DIE .70BT8651 01
1T -.48242935 OB  DXY .23046249 02  DYT .17250754 02 pZT ,75031900 01
LTT -.185C1670 02 LOT  .30954962 03  RST .15202654 09 VST  .29749217 02
SEP .10001822 03 EPM .13833785 03 EMP . 26702256 02 MEP .14959888 02
SKP .3819705¢ C2 SEM  .1149T605 03 EMS  .64B93614 02 ESM  .130285593 00
SIP  L1416973§ €3  CPT .93033548 02 SIN .9236254B 02 b1 .35135074 00
CPE  .9817329C €2  CP5S  .76949954 02 D2 .27811766 0O 63 .52296724-02

215666547024202000000CCC J.D.= 243B606.70833333
TFL 1 DAYS 12 HAS. 9 MIN. 52.127 SEC.

JULY 30,1964 05 00 00.000



JPL TECHNICAL REPORT NO. 32-694

GEQCENTRIC EQUATDRIAL COORDINATES
X .23221350 0é& Y .11889479 C& I .25336CT9 C5 DX .91208014 00 DY .72838961 00 0Z .23727216 00
R .2621087% Ob CEC .55470134 01 RA 27112734 D2 Vv .11911086 01 PTH .T7174324 02 Az  .61639831 02
R .26210875 0& LAT  .55470134 01 LCA  .42495C97 C1 VE .1B82736B 02 PJE .35366087 Ol AZE .27038295 03
X5 -.91511127 08 ¥S 11119158 09 IS 48217499 08 OXS -.23288897 02 DYS -.163560537 02 DIS -.70944449 01

XN .37084203 06 Yr .88853133 05 IF  .1587410¢ 04 DXM -,26473879 00 DYM .90307409% DO DIM .41528B217 00
XT .37084203 06 ¥Y¥ .8B853133 05 IT .15B7410€ 04 DXV -.26473879 00 DYT .90307409 DO DIV .41528217 00
RS .151B6435 D9 V5 .29332C82 02 RF  .38134132 0& VM .10286344 01 RT .38134132 0& ¥T  .10286344 Q1
GED .55845769 01 ALY  .25573075 C6 LGS .106%913C 03 RAS ,12945452 03 RAM 13473970 02 LOM  .35061C74 03
DUT .35000000 D2 DT  .19200000 04 CR  .11613504 DL SHA .25824619 06 DES .18512028 02 DEM .23850594 0D

HELTOCENTRIC EQUATCRIAL COORDINATES
X .91743340 08 Yy 111C72468 ©S I ~.48192162 C8 OX .2420097T 02 DY .170BB927 02 0z .73317170 01
R .1519C940 09 LAT -.1B49&261 C2 LEN .3C955588 03 vV .30520039 02 PTH -.38515522 00 AZ  .T5459264 02
XE .91511127 08 YE -.11119158 05 IE ~.48717499 C8 DXE .23288897 02 DYE 416360537 02 DZE .7C944469 01

XT .91881969 08 YT -.11110272 09 IT -,48215912 08 CXY  .23024158 02  DYT .17263611 02 0Z¥Y .7509727Q 01
LVE -.185]12028 02 LOE  .30945452 C3 LTT -.18461421 02 LOY .30959075 03 RST .15202265 09 VST  .29741219% 02
EPS .80054107 02 ESP  .97917£01-C1 SEP .99B48489 D2 EPM  ,.13800876 03 EMP  .27376648 02 MEP 14614585 02
MPS .14152903 03 ¥5P  .328C5301-01 SFP 38037541 02 SEM  .114456101 03 EMS  .6540Bl64 02 ESK  .13066085 0D
RPM  .143B2061 06 SPN  .TB659767 02
GCE .10080733 03 GCY  .2B191B37 03 SIP  .14123782 03 CPY .§3(075239 02 SIN .92384026 02 vl .36193552 00
REP .26210B75 08 VEP .11911086 01 CPE .9819710C 02 CPS  .T6954067 02 D2 .287176%96 OO B3 .55814223-02

+

0 CAYS 19 HRS. 32 PIN, 2,000 SEC. 23566655C630202000000C00 J.D.= 24384606.75000000 JULY 30,1964 06 00 00.000
TFL 1 DAYS 13 HRS. 9 PIN. 52.127 SEC.

GECCENTRIC EQUATORIAL CODRDINATES

X 223546532 06 Y 12149965 06 I .251B6363 05 OX .B9458%68 00 DY .T1879140 00 0Z .23511169 0O

R .26625515 06 DEC .56442019 01 RA 27293645 02 V 211714220 01 PTH .77190197 02 A7 .61640B66 D2

R .26625515 D& LAY ,56442019 01 10N .34938935 03 VE .19127484 02 PTE .3423464604 01 AZE .27037020 03
XS -.91564943 08 ¥S  .11113265 09 IS .48191959 08 DXS -.23276526 02 DYS -.16375730 02 D25 -.71C10217 O1
XM .36987147 D6 YM  .92099B45 05 V¥ .30B22E892Z Q4 DXM -,27445794 00 DYM .90064344 00 DIM  .41520035 DO
XT  .356987147 0b ¥T .52099E45 05 IT .30B22892 04 OXY -.27445794 00 DYT .90064344 DO DZT .%41520035 00
RS .15186363 09 VS ,29332332 02 RM  L3BI17816 0& VM .10290175 01 RT .38117816 06 ¥7  ,10290175 01
GED .56824150 01 ALT .25987715 06 LCS .91590877 Q2 RAS .12949517 03 RAM  ,13982573 02 LOM  .33407828 03
DUT .35000000 02 OT .19200C00 04 TR .114Z267C 01 SHA  .26245975 06 DES .18501952 02 DEM ,.46331136 OO

HELTOCENTRIC ECUATDRIAL COORDINATES
X 91830408 08 Y -.111C1115 CS I -.4B1€5762 03 DX .24171115 02 DY .17094522 02 DZ .73361333 01
R .15190866 09 LAT 18485655 €2 10N .30959816 03 v .30500563 02 PTH -.38B17075 00 AZ  .T5442521 02

XE .91594943 08 211113265 C9 IE -.48191949 08 DXE  .23276524 02 DYE .16375730 02 DZE .71010217 01
XT .919564814 08 YT -.111C04C55 09 17 -.4B1E88&6 0B OX¥Y  .23002068 02 DYT (17276374 02 DIV .75162220 O1
LYE -.185C1952 02 LOE  .30949517 C3 LTT -.184B1165 C2 LOT  .30963187 03 RST .15201874 0% VST .29733176 02
EPS .B0215233 D2 ESP  .98911715-01 SEP  .99685772 02 €PM  .137469321 03 ENP  .28044962 C2 MEP .14261B24 02
nPS  .14208114 03 MSP  .32051C55-Ci SMP .3T7BB4S54E 02 SEM  .113%4552 03 E¥S  .65923172 02 ESHM  .13122123 OC
RPM  .13951044 06 SPK  .TB847Z¢13 D2

GCE .10088701 03 GCY .2B192206 03 SIP  L14137(57 03 CPT .93115703 02 SIN .92403135 02 D1 .37311822 0OC
REP .26625515 06 VEP .11714220 OlL CPE .987213952 02 CPS  .T76958182 02 D2 .29612752 00 D3 .59644289-02

Q0 DAYS 20 KRS, 32 PMIN. 2.000 SEC. 23566655243420200000CC0C J.D.= 2438606.79166666 JULY 30,1964 OT 00 CO0.00C
TFL 1 DAYS 14 HRS. 9 MIN. 52.127 SEC.

GEOCENTRIC EQUATORIAL COORDINATES
X .238€5532 D6 Y «124C7036 0¢ T .27028506 C5 DX .87773722 00 DY .7094101D0 00O DI .232%6884 00
R .27033382 06 EEC .57382186 U1 RA  .27468683 0Z ¥ 11523714 O1 PTH .77205765 02 AZ .6164D090 D2

R .27033382 06 LAT .57382186 Cl LON  .33452332 ¢3 VE .19422622 02 PTE ,33168B84 01 AZE .27035819 03
XS -.91678720 08 ¥S L111C7367 09 15 .4B166372 OB DX5 -.23264142 02 D¥S -.16390917 02 0IS -.T1075957 Q1
XM 36886595 D& ¥V .9533T664 05 IM  .45TE8CBS C4 DXH -.28416430 00 oYM .89812518 00 DIM  .415079%42 0O
XY .36BB6595 D& YT .95337664 05 IV .45768(85 Q4 DXT -.2B416430 00 DYT .89B12518 00 DZT .41507%942 00
RS .15186292 09 VS  .291332582 02 R¥ ,3BICLA84 O& VM .10234023 01 RT .3B10148% Cb VT .10294C23 01
GED .57770596 01 ALT .26385583 Cé LOS .78590452 02 RAS .12953581 03 RAM 14491617 02 LOM  .32]154€26 03
DuT  .350CC000 02 0T  .19200C00 04 CR .11237596 01 SHA  .26660321 D& DES .IB49L86T 02 DEM  .68826108B CO

HELIOCENTRIC EQUATORIAL COORDINATES
X 91917375 08 Y -.11C094960 03 Z -.4B8139243 QB DX <241418B7% 02 OY .17100327 02 DI .T34054645 DI
R .15190791 09 LAY -.18475443 02 LOM  .30984C41 Q3 V.  .30431722 02 PTH -.39084562 0G0 AZ .T75425917 C2

XE .91678720 08 YE -.111C7367 0§ IE -.4B166372 08 DXE .23264142 02 OYE .16390917 02 DZE .71075957 01
XT .92047585 08 YT -.11C9783% 03I ZY -.4B1&1795 0B DXT .22979978 02 DYT .17289042 02 BZY .T75226751 01
LTE ~.1849186T7 02 LDE .30953581 C3 LTT -.1B470901 ¢2 LOT .30967297 03 RSY .15201482 09 VST .29725090 D2
EPS .803569771 02 ESP  .10087C55 0Q SEP  .99529669 02 EPM  .13735078 03 EMP  .28707231 02 MEP .13901982 02
MPS .14223074 03 MSP  .328C5301-01 SMP .37738C37 02 SEM  .11342959 03 EMS .66438639 02 ESH .13177923 00
RP® 13522009 06 5PN .T901786% 02

GLE .1008&762 03 6CT  .28192439 03 SIP .14149556 03 CPT .93155009 02 SIN .92419830 02 D1 .3849596% 00
REP .27033382 06 VEP .11523714 01 CPE .98241098 02 CPS .76962300 02 02 .30681725 00 DI  .63825909-02

0 DAYS 21 HRS. 32 MIN, 2.000 SEC. 235664554240202000000C00 J.D.= 2438606.83333333 JULY 30,1964 08 00 00.000
TFL 1L DAYS 15 HRS. & MIN, 52.127 SEC.
GEOCENTRIC EQUATORTAL CDORDINATES
X 26178575 0& Y .12660765 Q¢ I .27BE3THL C5 DX .B&149202 0O OY .70023170 00 DI .230B4207 00

R .2T7434692 06 DEC .58292385 Q1 RA .2763B158 02 11339228 0L PTH .T77221467 02 AZ .6163733B 02

R .27434692 06 LAT .58292385 (1 LON  .31965173 ©3 VE .19712948 02 PYE .32158118 01 AZE .27034684 03
XS -.91T762447 08 Y5 .111C1464 09 I5 .4B140775 CB DXS —.23251747 02 DYS -.16406097 02 DIS -.Ti141664 01
XM .36782552 06 YN .98566245 05 I¥ .6C7CB1TC 04  DXM -.29385683 00 DYM ,.89551934 00 DIM  .41491934 00
A¥  .36782552 06 ¥T .98586245 05 I7 .607CB17C O4 DXY -.29385683 00 DYT .89551934 00 DIT .41491934 00
RS .15186221 09 Vs .29332833 Q2 RA¥  ,38085137 06 VM .10297887 01 RY .3B085137 06 YT .10297887 Ot
GED .5B5686B71 01 ALT .26796893 06 105 .61590025 02 RAS .12957644 03 RAR  .15001116 02 LOR .30701459 03
DUY .3500C000 02 DT  .19200000 C4 DR ,110583B2 Ol SHA  .27067879 Q6 DES  .1B8481774 02 DEM  .91333972 00

<

HELIOQCENTRIC EQUATORTAL CDORDINATES

X .92004232 08 ¥
R .1519Q0T716 0% LAT

11088803 C9 7 -.48112911 08 DX  .24113239 02 OY ,17106328 02 DZ .73450085 01
+18465026 Q2 LON .309€8263 03 ¥V  .30463485 02 PTH -.39319264 00 AZ .75409445 D2
XE  .917462447 0B YE -.111C1484 QS 48140775 08 DXE .23251747 02 DYE .16406097 02 DZE .71141664 01
XY ,92130272 OB ¥T -.11C91807 09 Z7 -.44134704 0B DXV .22%57890 02 DYY 17301516 02 DZT .75290857 01
LTE -.1B481774 02 LOE  .30957644 C3 LYY -.18460632 02 LOT  .30971406 03 RST .152010B% 09 VST .2971é961 02
EPS .BO518076 02 ESP  .10231507 OC SEP  .99379827 02 EPH  .13710111 03 EMP  .293563469 02 MEP .13535420 02
MPS  .14237187 03 MSP  .304B6634-T1 SNP .37557593 02 SEM 11291321 03 EMS  .66954564 D2 ESM  .13233487 00
RPH . 13094760 06 SPN  .79185947 C2

GCE .10084910 03 GCT  .28192524 3 SIP  .1416127C 03 CPT  .%3193226 02 SIN .92434058 02 01 .39752212 00
REP .27434692 06 VEP .11339228 QI CPE  .98262%BS 02 CPS .76966418 02 0z .31750012 00 D3  .68404334-02

~
-
|

O DAYS 22 KWRS. 32 MIN. 2.00C SEC. 235666556044202000000000 J.D.= 2438605.87500000 JULY 30,1964 09 00 00.C0C
TFL 1 DAYS 16 HR5. 9 FIN. 52,127 SEC.

101



JPL TECHNICAL REPORT NO. 32-694

GEOCENTRIC EQUATORTAL COORDINATES
X 24485875 D& Y .12911225 0¢ z .28650988 05 DX .B4582683 00 DY .65124380 OO 8I .22872973 00
R .27829653 06 CEC .59174257 C1 RA  .27BL235¢ 02 v .11160458 01 PTH 77237808 Q2 AZ .61632416 02
R .27829652 06 LAT 59174257 C1 LON  .3C477487 C3 VE  .1999B619 02 PTE .31200056 01 AZE .27033610 DI

XS -.91B456132 08 YS .11C95555 09 IS ,48115151 08  DXS -.23239340 02 DYS -.16421270 02 DZS -.T1207345 01
XM .36675C20 06 YP  .10178530 C& ¥ .75641824 04 -303534467 00 DYM 89282593 00 0ZM  ,41471998 00
XTI .36675020 06 ¥T .1017B530 04 IT  .75641824 C4 +30353467 00 bYT ,89282593 00 027 .41471398 OC
RS .151B4149 09 vS .29333085 02 RV  ,3BCEBTIS Cb VA 10301767 01 RT .38068775 06& VT .10301767 01
GED .59574626 01 ALT ,27141855 06 LCS .46589593 02 RAS .12961708 03 RAM 15511090 02 10M  ,2924B360 03
DUT  .3500Q0C00 02 DT  .192C0C00 04 CR  .1C884743 01 SHA  .27468864 06 DES .18471672 G2 DEM  .11385276 OL

oo

=

—-x
[

HELIOCENTRIC EQUATORIAL COORDINATES

«9209¢490 08 Y
«1518C&41 09 LAT

-11082¢44 C9 1 -.4B08&45C CB 0% .24085167 02 DY .17112514 02 DI  .7349%642 01
18454404 02 LCN  .30972482 03 ¥ .30445820 02 PTH -.39521950 0O AZ .T75393111 02
XE  .91846132 08 YE -.11095555 09 ZE -.48115151 CB  DXE .23239340 D2 OYE .16421270 02 DZE .71207345 0i
XY .922128B2 08 ¥T -.11085376 09 2T -.4B1CT586 (B OXT .22935805 02 DYT  .17314096 02 DIT .75354544 01
LTE -.18471672 02 LOE  .309¢17C8 C3 LTT -.18450352 02 LOT  .30975512 03 RST ,15200695 09 VST .29708789 D2
EPS .80660470 02 ESP  .10397499 OC SEP  .9923%921 02 EPM  .13682385 03 EMP  .30013679 02 MEP .13162464 02
MPS  .14250652 03 FSP  .30486634-01 SHP .3T4e4412 C2 SEM  .11239638 03 EMS 67470951 02 ESM  .13251956 00
RPN 12665107 06 SPN  .T79347251 02

GCE .1008B3140 03 GCT  .28162447 03 SIP  L14172184 C3  CPT  .93230429 02 SIN .92445753 02 Dl .410BBC42 OC
REP .27829453 0& VEP .11160458 C1 CPE .9B28326¢ 02 CPS .76970541 02 02 .32883730 00 D3 .T3432410-02

o x

0 DAYS 23 MRS. 32 FIN. 2.000 SEC. 2!5666557650202000000000 J.D.= 2438606.%1666666 JULY 30,1964 10 00 00.000
TF 1 DAYS 17 HRS. § MIN. 52.127 SEC.

GEQCENTRIC : EQUATORTAL COORDINATES

X 24787637 06 Y .1315B482 0é Z .29510835 5 Bx  .83071815 00 DY .6B243442 0D DI .22866300Z2 OC

R 28218457 06 CEC  .60029234 Q1 RA  .27561534 02 v .10987131 01 PTH ,77255323 02 AZ 461625101 02

R .2821845T 0& LAT  .60029234 01 LCN .2B389298 (3 VE .20279788 02 PTE .30290898 01 AZE .27032590 03
XS -.91929776 08 ¥S  .11089&40 (S 1S .4808%503 {8  Ox5 -.23226921 02 DY5 -.16436437 02 DZS -.71272998 01
XM .35564008 06 YV .10499450 Q& ¢ .9CS56T7602 04  DxM -.31319682 00 DY¥ .B9C04498 0D DIM  .41448129 00
XT 36564000 06 YT 10499450 06 2T .9056T£02 04 DXV -,31319682 00 DYT .89004498 00 DIT .41448129 COC
RS .15184078 09 vS .291331338 C2 A¥ ,38052402 06 VK (103054664 O} RY .38052402 06 VY .10305664 O1
GED .&60435303 01 ALY 27580660 Q06 LOS .31589156 02 RAS .12965771 03 RAM .16021556 02 LOM 27795300 03
DUT  .35000000 02 0T  .19200C00 04 BR  .1071644C 01 SHA  .27863477 06 DES .18461559 02 DEM .134638112 01

HELTOCENTRIC EQUATORIAL COORDINATES

X .9Z177652 OB ¥ -.11076482 €5 1 -.48059692 C8 DX .240576319 02 BY .1711B871 02 DZ .73539298 01

R .15190565 09 LAY ~.18444175 02 LCN  .309764697 03 ¥ .30428704 02 PTH -.39693044 00 Al .75376893 02
XE  .91929776 08 YE -.11089640 0§ 2E -.48089503 €@ DXE .23226921 02 DYE .16436437 02 DZE .71272998 01
XY .9229%414 OB YT -.11079141 QS 17 -.4808044¢ 08 DAY ,22913724 02 OYT .17326482 02 D2¥  .75417B11 01
LYE -.18441559 02 LOE .309¢5771 €3 LTIV -.18440C66 02 LOT  .30979618 03 RST .15200299 0% ¥5T  .29T700575 02
EPS .BOTIT242 02 ESP  .10491172 @C SEP  .9908T661 02 EPM  .13655876 03 E¥P .30657835 D2 MEP 12783399 02
MPS 142634566 03 MSP  L27976454-C1 SHP 37337321 02 SEM  .11187910 03 EFS  .8TIBTTIT 02 ESM  ,13325579 OO0
RPN . 12244876 06 SPk  .795C2120 02
GCE  .10081448 01 GCY .28192193 03 SIP  .141e22BC 03 CPT .932664688 02 SIN .92454826 02 DI .42511B45 00
REP .28218457 06 VEP  .10987131 Q1 CPE  .983C2767 02 CPS .T69T4é45 02 B2 .34089823 00 D3 .T78972032-02

4

1 DAYS 0 HRS. 32 FIN. 2.000 SEC. 2356665614542C2000000C00 J.D.= 243B606.95833333 JULY 30,1964 11 00 00.000
TFL 1 DAYS 18 HRS. 8 NMIN, 52.127 SEC.

GEOCENTRIL EGUATORTAL CCORDINATES
X .250B4C56 D& Y .134C2598 C¢ T .30322739 05 DX .81614577 00 BY .87379209 0D DZ .2245%100 00
R .286C1297 0& DEC  .60858658 01 RA  .28115919 02 v .10819003 Of PTH .T77274582 02 Al .6161513%9 02

R .28501296 06 LAT .60858658 01 LON  ,275C063C C3 VE .20556602 02 PYE .29427169 01 AZE .27031619 03
XS ~.92013369 08 ¥$ .11083720 05 1S .48063835 08 DXS -.23214491 02 0YS -.16451596 02 DI5 ~.71338¢€19 01
XM 16449520 06 YN 10819252 C¢ IM  ,1C548403 0S5 DXM ~-,32284227 00 OYM ,B8717656 00 DIM .4142031B 0O
XT  .35445520 06 YT .10819352 Q6 IT  .1054B403 05 DXT -.32284227 00 DYT .B8BT17656 0O DIY .4142031B 0O
RS .15186006 09 VS +291333591 02 RM  ,3B036016 C& yM 10309576 O} RT .38036016 0& VT .10309576 01
GED .6127C253 01 ALY .27963500 06 LCS .16588714 02 RAS .12969833 03 RAM  .16532527 02 LOM  .26342291 03
DUT  .235000000 02 BT .19200800 04 LR .1¢553256 01 SHA  .28251913 06 DES .18451440 02 DEM  .I5B9LST3 01

HELTOCENTRIC EQUATORIAL COCRDINATES

X 92264209 08 ¥
R .15190489 09 LAY

-11070318 09 Z —.48033512 08 CX .24030637 02 DY .17125387 02 DZ .73584028 01
18423742 02 LCk  L3C9EDS10 C3 v .30412111 02 PTH -.3983315C 00 Al L.75360794 02
XE .9201336% 08 YE -.11083720 £9 1€ -.48063835 08 OXE  .23214451 02 DYE .164515%6 02 DZE .71338619 01
XT  .92377864 08 ¥1 -.110725901 ¢9 IT -.48053287 08 DXY .22891449 02 OYT .17338772 02 DIT .75480650 01
LTE -. 18451440 02 LOE .30969E833 03 LTT -.18429773 02 LOT .30983722 03 RST .15199902 09 YS¥ .29692321 02
EPS .80%928658 02 ESP  .1D721774 GO SEP  .98%G€4778 02 EPM  .13630561 03 EPP  .31295892 02 MEP .12358451 02
MPS 14275627 03  MSP  .27976454-01 SHP .37218755 D2 SEM  ,11136136 03  EMS .68505109 02 ESM . 13380530 0O
RPM  .11821893 Db SPN  .T79&50876 02

GCE  .10075829 03 GCY .2B191T46 03 SIP  .14191535 C3 CPY .93302087 02 SIN  .92461175 D2 D1  .4403327% 00
REP .286C1297 06 VEP .10819C03 ¢I CPE  .9832152¢ 02 CP5 .76978791 02 B2 .35376236 0C 83 .85096272-02

1 BAYS 1 HRS. 32 MIN, 2.000 SEC. 235646563260202000C00C00 J.D.= 2430607.00000000 JULY 30,1964 12 00 00.C00
TFL 1 DAYS 19 HRS. 9 WIN. 52.127 SEC.

GEQCENTRIC EQUATORIAL CODRDINATES

X .25375323 06 Y 13643632 Cé& 2 -31127343 C5 ox .80209263 00 DY .66530585 00 DZ .22246056 00

R .28978351 06 CEC .614&83732 01 RA  ,28265727 C2 vV .1D855858 01 PTH .77296239 02 A7 .51602215 02

R .2B978251 06 LAT .561663732 01 LCK  .26011503 Q3 VE  .20829202 02 PTE .28505865 O1 AZE .27030694 03
XS -.92096923 08 ¥$ 11077795 09 IS .4BD381AC 08  DXS -.23202048 02 DYS -.1646674% 02 B15 -.71404214 01
XM 36371563 06 Yr  .11138207 0¢ ¥ .12038578 €5 DXM -.33247014 00 DYM .88422067 00 DIM ,413BB557 OC
AT .36331563 06 YT 11138207 0& 21 .12038978 05 OXV -.33247014 00 OYT .88422067 00 DZY ,41388557 OC
RS .15185934% 09 VS  .29333846 02 R¥  .3BO1962C C6 VM .10313505 01 RT ,38019620 06 VY .10313505 01

GED .6208C687 01 ALT .28340555 04 LOS .15882702 C1 RAS .12973895 03 RAM 17044025 02 LOM  .24889334 03
ouT  .35000000 02 DT  .19200C00 04 CR  .10365C04 01 SHA  .28634357 06 DES .18441311 02 DEM .1Bl45823 01

HELIOTENTRIC EQUATGRIAL COORDINATES
X .92350676 08 Y -.11064151 09 1 -.4B0C7C12 CB BX  .24004141 02 Dy .17132055 02 DZ .73628B1% 01
R .15150413 09 LAT ~.18423303 02 LCN  .30985121 @3 Vv 230356021 02 PTH -.39942092 00 A7 .T75344808 02

XE .92096%23 08 YE -.11077795 GS 1€ -.4B038)4C 08 DXE ,23202048 02 DYE .16466749 02 DIE .71404214 01
XT  .92460238 08 .11066656 09 IV -.48026101 08 OXT .22869578 02 DYY 17350970 0z OIT .75543070 01
LTE -, 18441311 02 LOE  .30973896 03 LTT -.1B419471 02 LOT .30987824 03 RSYT .15199503 09 VST .29684024 02
EPS  .81054554 02 ESP  ,10744563 0OC SEP .9B837C3% 02 EPM  .13606423 01 ENP  .319277TT Q2 MEP .12007982 02
MPS  .14287126 03  M5P .25217¢35-C1 SMP 37102797 62 SEM  .11084317 03 EMS .650228B84 02 ESH  .13398797 0O
RPM  .11400000 06 SPN  .T9793799 02

GCE  .10078279 03 CCT  .28191C85 03 SIP .14199922 03 (PT .93336713 02 SIN  .92464679 02 D1 .45&63185 00
REP .28978351 06 VEP .10655858 01 CPE  .9833%575 02 CPS .76982919 02 02 .36752080 00 03 .91891720-02

«
3
]

1 DAYS 2 HRS. 32 MIN. 2.000 SEC. 215664565064202000000000 J.D.= 2438607.04166666 JULY 30,1964 I3 0O 00.C00
TFL 1 DAYS 20 HRS, @ PIN. 52.127 SEC.
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GEOCENTRIC EQUATORIAL COORDINATES
X .25661623 06 Y -13881637 (6 Z .31924468 05 OX .78854511 00 0Y .65696500 00 02 .22038640 00
R 129349795 06 CEC  .62445541 01 RA  ,28411139 02 ¥ 10497507 01 PTH  ,77320994 02 AZ  L.61585975 02

R 229349794 06 LAT  ,62445541 C1 LCN 26521538 03 VE  .21097727 02 PTE .27B24158 01 AZE .27029810 03
X5 -.92180430 08 ¥5 L.11071B64 09 1S .4BOL2421 0B 23189594 02 DYS -.164B1895 02 BIS -.71469779 01
XM .36210143 06 YF  .114559B2 Q6 IF¥  ,12352834C 05 34207943 00 DYN ,88I17741 DO DIM  .41352839 00
XT  .36210143 06 YT .11455582 Q¢ I1  .1352834C @5 OXT -.34207643 00 OYT .881LT741 0O DIT  .41352839 0C
RS .15185862 09 VS .29334100 €2 R¥  .380CI212 Q6 VM .10317450 O} RT .38003212 06 VT .10317450 01

GED  .628467698 01 ALT  .28712000 C& LOS  .34658782 03  RAS .12977957 03 RAM 17556066 02 LOM  .23436431 03
DUT .35000000 02 DT .19200C00 04 DR .1C8241526 01 SHA  .29010989 06 DES  .1B431173 02 DEM  .204D0392 01

HELTOCENTRIC EQUATORTAL CODRDINATES
X  .92437046 08 Y -.11057582 (S 1 ~.47980497 C8 DX .23978139 02 OY .17138860 02 DI 73573642 01
A .1519C336 09 LAT -.1B412B57 02 LGN ,309£9328 03 Vv .303B0416 02 PTH -,40019700 00 Al .75328933 02

XE .971B0430 08 YE -.11071864 0§ IE -.48012421 08 DXE  .23189594 02 DYE ,16481895 02 DZE .T1469779 01
XT  .92542531 08 YT -.11C60408 €S 2T ~.47998893 U8 DXT  .22847514 02 DYT .17363073 02 DIT .75605062 01
LTE -, 18431173 02 LOE  .30977957 €3  LTT -.184C9163 02 LOT .30991925 03 RSY .15199104 09 VST . 29675687 02
EPS  .81176345 02 ESP  .109€9840 CC SEP  .9B714228 02 EPM ,.13583452 03 ENMP  ,32553389 D2 MEP  .11612081 02
¥PS  .14297554 03 FSP .270848C(Bs~C1 SKP  .3699554C 02 SEN  .11032453 03 EMS  .69541126 02 ESM  .13453449 00
RPH  .10975C37 06 SPN  .79931154 €2

GCE  .10076794 C3 GLY .28190190 03 SIP  .142C740€¢ 03 CPY .9337065% 02 SIN .92465180 02 Dl 47414450 08
REP  .29349795 06 VEF  .10437507 €1 CPE  .98356936 C2 CPS  .76987052 02 D2 .382278B0 OO0 D3 .99451753-02

I CAYS 3 HRS. 32 MIN. 2.0CC SEC. 235666566670202000000000 J.D.x 2438607.08333333  JULY 30,1964 14 00 00.00¢C
TFL 1 DAYS 21 HRS. 9 MIN. 2,127 SEC.
GEOCENTRIC EQUATORIAL COORDINATES
X .25943135 06 Y 14116663 08 7 232714131 €5 DX .77549295% 00 DY .64B75305 00 DZ .21831596 00
R .29715797 06 CEC  .63205C67 C1 RA  ,28552315 C2 Vv .10343788 0l PTH 77349669 02 A7 .6156598C D2

R .29715795 D& LAT  .43205C67 C) LON  .2303165¢C 03 VE  .21362312 02 PTE .27079625 01 AZE  ,27028961 03
XS -,92263888 0a ¥S  .11€65928 @9 1S .47986681 C8 OXS -.23177129 02  DYS -.16497034 02 DIS -.71535312 01
XM .36085268 06 Y¥ 11772645 06 ¥ 15016338 (5 OXM -.35166513 00 OYM ,B7804683 00 DZM  .41313159 00
XT  .36085268 04 YT L11772445 06 I7  .15016338 05 OXT -.35166913 00 DYT ,B7804683 00 DZT .41313159 00
RS .15185790 09 VS .29334156 02 RM  ,3798479¢ 06 VM .10321410 01 RT  .37986796 D& VT 10321410 01
GED .63632274 01 ALY  ,29078C02 04 LOS .33158736 03 RAS .12982018 03 RAM  .1B0&BHGS 02 LOM  .21983585 03
DUT  .35000000 02 DT .19206C00 C4 CR  .1CB9249C 01 SHA  .29381981 06 DES .18421028 02 DEM  .2265514B 01

HELTOCENTRIC EQUATORIAL COCRDINATES
X .92523319 08 Y -.11051811 0¢% 1 -.47953967 Ca DX .23952622 62 DY .17145793 Q2 0Z .7371B472 0!
R .15190250 09 LAY -.184C2407 02 LCN  .30953532 03 V. .30365283 02 PTH ~,40065121 00 A7 .T5313143 02

XE  .92263888 08 YE -.11065928 C9 ZE -.47986681 C8 DXE .23177129 02 DYE .16497034 02 DIE .71535312 01
XT  .92624740 08 YT -.11054155 @5 47971664 0B  DXT .22825459 02 0YT 17375081 02 02T  .75666627 01
LTE -.18421028 02 LOE  ,30982C18 03 LTT -,18398848 02 LOT .30996025 03 RST .15198703 09 VST  ,2946T7312 02
EPS .81293019 02 ESP  .11102813 gC SEP  .98596155 02 EPM  .13561644 03 EFP 033172582 02 MEP  .11210971 02
®PS  .1430BC97 03 PSP .23196850-C1 SMP .3685512C Q2 SEM  .10980543 03 EFS  .70059838 02 ESM  .13453449 00
RPM  .10558854 O SPN  .BOO&3167 02

GCE  .10075371 03 GLY ,28189C35 03 SIP .14213948 03 CPT ,93404008 02 SIN  .92462499 02 0l .49301779 o0
REP  .29715797 06 VEP .10343788 01 CPE  .98373435 02 CPS  .76991186 02 02 .35815850 00 03 .10793056-01

~
-
'

1 CTAYS & KRS, 32 FIN. 2.0CC SE€C. 23566657C474202000000000 J.0.= 2438607.12500000 JULY 30,1964 15 00 00.000
TFL 1 DAYS 22 HRS. 9 PIN. 52.127 SEC.

GEQCENTRIC EQUATORTAL COORDINATES
X +2622C035 06 Y 14348759 04 Z .3349634¢ 05 DX .76292921 00 OY .5%067767 00 DZ  .21624642 00
R .30076522 06 CEC  .63943206 C1 RA  .286B9415 02 ¥ .10194564 01 PTH .77383184 02 Az  .61541726 62

R .30076522 06 LAT  .563943206 01 LON  .21541554 03 VE  .21623091 02 PTE .26370045 01 AZE  .27028146 03
XS -.92347308 08 ¥S .11059986 0% IS .479¢0515 08 XS -.23164650 02 DYS -.16512167 02 0ZS -.71600819 01
XM 35956945 04 YM ,12088166 06 I8 16502843 05 DXM -.38123834 00 DYM  ,87482901 00 DIN  ,412569508 00
XT  .35956945 06 Y7 .12088168 06 2T .165C2843 05  DXT -,36123834 00 DYT .874825901 00 DIV .41259508 00
RS .15185718 09 VS 29334611 02 RV .3797037C C6 VM .10325387 01 RT  ,37970370 0§ VT .10325387 01
GED .54375319 01 ALT  ,29438728 Q¢ 105  .31645869C €3  RAS .12986079 03 RAM  ,185B1845 02 LOM  ,20530796 03
OUT  .3500C000 02 0T .19200000 04 CR  ,9948393C 00 SHA  .29747502 04 DES .18410871 02 DEM  .24909964 01

HELYOCENTRIC EQUATORTAL COORDINATES
X .92609508 08 Y -.11045¢37 09 T -.47927415 08 DX .23927579 @2 0Y L17152844 02 DZ .T3763282 C%
R .15190183 09 T 16391930 02 LON  .3C957735 C3 ¥ 430350607 02 PTH -.4007724% 00 AZ  .75297495 02

XE  .92347308 08 1105998&6 €S 1€ 47960915 C8 DXE  .23154650 02 DYE .16512167 02 DIE .71600819 01
XV .32706877 08 11047697 0% 1944412 08 OXT  .22803412 02 0YY  .17386996 02 02T .75727769 01
LTE ~-.18410871 02 LOE ,30986C79 03 17T -.1838852¢ 02 10T  .31000122 03 RST .15198301 09 VST  .29658896 D2
EPS  .81405140 02 ESP  .11212418 00 SEP .98482452 02 EPM 13540998 03 EMP  .33785180 02 MEP .10804B35 02
BPS  .14317537 03 MSP .19782341-01 SMP 36801722 C2 SEM  .10928587 03 EMS  .70579015 02 ESM  .13525975 00
RPN .101359303 06 SPA  .80190C41 C2

6CE  .10074C07 03 GCY  ,281875%91 03 SIP  .14219489 03 CPT .93435889 02 SIN  .92456417 02 €1 .51342408 GO
REP  .30076522 06 VEP  .10194%5¢4 €1 CPE  .98389688 €2 CPS .76995324 02 D2 .41530246 DO 03  .1174483%-01

1 CAYS S HRS. 32 MIN. 2.000 SEC. 235666572360202000000000 JoD.= 2438607.16666666 JULY 30,1964 14 €O 00.000
TF 1 CAYS 23 HRS. G MIN. 52.127 $EC.
GEQCENTRIC EQUATCRTAL COORDINATES
X .26492502 06 Y 14577565 C6 T .34271105 €S 0X  .75085090 00 OY .63271033 00 DZ  .21417459 00
R .30432134 08 DEC  .64660734 CI RA  .28822562 02 ¥ .10049727 OL PTH ,77422620 02 Al ,61512573 02

R .30432134 06 LAT .E64660734 01 LEN 20050762 03 VE .21880197 02 PTE .25693421 Ol AZE  .27027360 D3
XS -.92430478 08 ¥5 .11054C€39 0§ 15 .47935129 08 DXS§ -.23152161 D2 DYS -.16527292 02 D25 -.T16466291 Ot
XM .35825180 0& YFP .12402512 06 ¢ .17987698 05  DXM -.37078602 0O OYM  ,B7152404 00 DZM .41221883 00
XT .35825180 06 YT .12402512 06 T .17987698 05  DXT -.37078602 00 DYT .87152404 00 DIT .41221B83 00
RS .15185846 09 VS .29334868 02 RV .3795359317 06 VM .10329379 01 RT .379539317 06 VT 10329379 01
GED .55097613 01 ALT 29794341 06 LOS  .3C158644 €3  RAS .12990139 03 RAM  .19095618 02 LOM  .19078C67 03
DUy . 350C0000 02 0T  .192C0€C00 C4 DR .98085621 00 SHA  .30107716 06 DES  .18400709 02 DEM .27164644 01

HELIOCENTRIC EQUATORTAL CDORDINATES
X .92695603 08 Y -.110359461 €9 2 -.479C0857 C8 CX .23903012 02 CY .17160002 02 DZ  .7380BC37 01
R .15190107 09 LAT -.18381%89 02 LON  .310C15934 03 vV .303346379 02 PTH -.40054534 00 Al .75281931 02

XE  .9243C678 08 YE -.11054C39 C$ «+47935129 08 DXE  .23152161 02 DYE .16527292 02 DIE .71666291 01
XT  .92768%29 08 YT -.11041636 Q% IT ~.47917141 08 0XT .22781375 02 DYYT .17398816 02 0IT .75788480 01
LTE -.18400709 02 LOE  .30990139 03 LIT -.1837B197 02 LOT  .31004218 03 RST  .15197898 09 V5T .29650443 02
EPS  .81512842 02 ESP  .11342548 00 SEP  .98373571 02 EPM  .13521524 D3 EMP  .34390951 02 MEP .10393800 02
MPS  .14326251 03 NSP  ,19782341-01 SMP  .36715568 02 SEM .10874585 01 ENS  .71098663 02 ESM 13544045 DO
RPH . 97202347 0S SPN  .B0311964 G2

GCE  .1007269% 03 GCY .28185824 03 SIP .1422367¢ 03 CPT  .93449418 02 SIN .92446871 02 D1 .53556621 DO
REP  .30432134 06 VEP .10049727 QI CPE  .9B4D5114 02 CPS .T76995485 02 D2 .433B7853 00 D3 .12819846-01

~
m
i

1 BAYS & HRS. 32 MIN. 2,000 SEC. 235666574104202000006¢00 J.D.= 2438607.20833333  JULY 30,1964 17 00 00. 000
TFL 2 DAYS 0 HRS. 9 MIN. S2.127 SEC.
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GEOCENTRIC
X .26760707 06 v
R .20782793 06 CEC
R .30782792 06 LAY
XS -.92514004 0B ¥S
XM .35689981 06 YW
XT  .35689981 06 YV
RS 15185573 09 V5§
GED .65795880 01 ALY
DUT 35000000 02 DT
HELIOCENTRIC
X .92781611 0B
R .1519C031 09
X€ 92514004 08
AT .9287€903 08
LTE -.1839C535 02  LOE
€PS .81616308 02  ESP
¥PS  .14334210 03  WSP
apu  -93015C37 05 5PN
GCE .100T14645 03  GCT
REP .30782793 Q&  VEP
1 CAYS 7 HRS. 32 PIN.
GEOCENTRIC
X 27024827 06 ¥
R .31128655 06  CEC
R .31128655 06 LAY
X§ -.92567287 08 Y5
XM 35551357 06 YK
KT .35551357 06 Y1
RS .151B5501 09 VS
GED .66482721 01  ALT
DUT 35000000 02 T
HELIDCENTRIC
X .92867535 08 ¥
R .15189955 09  LAT
XE .92597287 08  YE
X7 .92952800 08 YT
LTE -.1838C354 02  LOE
€PS .BITI5585 02 ESP
¥PS  .14341378 03 NSP
RPN  .88829450 05 SPA
GCE  .1007C241 03 GCT
REP .31128655 06  VEP
L CAYS & HRS. 32 PIN.
GEOCENTRIC
X .27285042 06 ¥
R .31469882 06  CEC
R .31469883 06 LAY
XS -.92680522 08  ¥§
XM .354C9318 06 YF
XT .25409218 06 YT
RS .1518%428 39 VS
GED .67146660 01  ALT
OUY .350€0000 02 DY
HEL1OCENTRIC
X .92953372 08 y
R .151B5879 09  LAT
XE .9268C522 08 YE
AT .93034615 08 YT
LTE -.18370165 02  LOE
EPS .81810775 02  ESP
WPS  .14347709 03  NSP
RPN . B4644669 05 SPN
GCE 10069086 03  GCT
REP .3146$882 06  VEP
L BAYS § HRS. 32 PIN.
GECCENTRIC
X .27541534 06 Y
®  .31808435 06  CEC
R .31BC&635 06  LAT
X§ -.92763715 08 YS
XM .35263871 06 YV
AT 35263871 06 VT
RS .15185356 09 VS
GED .67792135 01 ALY
oUT .3500G000 02 DT
KELTOCENTRIC
X .93039130 00 ¥
R .15189803 09
XE .92763715 08 YE
XT  .93116353 08 YT
LTE ~. 18356966 02  LOE
EPS .819C1942 02  ESP
MPS  .14353144 03  WSP
RPM ,BOA58558 05 SPN
GCE .10047377 03 GCT
REP .318C6635 06  VEP
L DAYS 10 HRS, 32 MIN.

104

«148C4323 Q€
.65358170 €1
.65358370 C1
+11048C86 09
+12715£53 Q¢
12715653 0¢
.29335126 C2
.30145000 0&
.192€0C00 Q4

.11033282 0%
18371019 02
-11048C86 09
.11035370 CS
.30994199 01
11471201 Q0
.221172329-01
.8C479C91 02
.28183893 03
.99091586 £C

2.0CC SEC.

15027867 06
.66036710 C1
66036710 C1
11042128 09
.13027558 Q&
13027558 0¢&
429315384 02
.30490862 06
.19200C00 04

.11027100 0§
-18360544 02
11042128 €9
11029100 0%
.30998259 03
.11640527 OC
.18504685-C1
.B0541560 02
.28181152 03
97129307 0C

Vo

2.000 SEC.

15248627 C&
64696276 C1
66696276 01
.11036164 05
.13338193 06
.13338193 0¢&
.29335642 Q2
30822091 €&
.19200000 O

-.1102091¢ €9
-.18150C44 €2
11036164 C3
-.11022826 03
.31062318 03
.11703392 ©¢
«15639313-01
.80649482 02
28178145 03
«964C9126 CC

2.000 SEC.

+15466632 Cé&
67337502 01
67337502 01
11030195 Q9
.13647531 06
13647531 06
.29335502 02
+31168844 Cé
.19200000 04

-.11014729 0%
8339576 02
-.11630195 03
~.11016548 09
+31006376 C3
.11869406 00
.15639313-01
.80752946 02
28174604 T3
.9%5131753 ¢Q

2.00C SEC.

02

a3
(¥4

24,4
v
DXE
oxy
Lo0T
EPR
SEM

CPT
CcPS

» 73925903
.990919886
222133763
23139659
38031124
-+38031124
.10333387
-1299419%
+30462784

.23878918
.30322593
.23139659
422759348
.31008312
.13503239
+10824537

93501730
~ 17003609

00

02
02
00
Qo0
12
03
06

02
02
02
0z
03
03
03

02
02

oY
PTH
PTE

DYM
oY1

RAM
DES

462484653
17469193
«25048045
-. 16542411
.86813200
.86813200
.37937497
«184610007
-18390535

L17167258
-.39995112
16542411
17410543
15197494
34989594
71618784

.9243293%
+45408528

EQUATORIAL COORDINATES

oo
02
01
02
00
00
06
02
02

174
Az
AZE
1221
174,]
1724
V¥
LCM
DEHM

.21209685
61477777
+27026600
-.71731738
«41170275
+41170275
.10333387
17625399
.29418990

0o
0z
03
o1
0Q
00
ol
03
01

EQUATCRTAL CODRDINAYES

02
00
02
02
09
0z
02

02
00

0z

Al
OZE
oY
vsY
MEP
ESM

1%
03

-73852706
75266465
71731738
75848765
29641951
+99780111
-13580115

55968431

-14D40630~

01
02
a1
[128
02
ot
ao

00
a1

23%6£4575710202000000C00 J.D.= 2438607.25000000 JULY 30,1964 18 00 00.C00
§ ¥IN. 52.127 SEC.

215666577514202000000000 J.0.= 243B60T.29166666

235666601320202000000C0C J.D.= 2438607-33333333

7 .3503839¢8
RA  .28951857
LGN .18559584
IS .479C9316
v .159470771
IT  .19470771
RE .37937497
LCS .28458598
DR .9673156¢
7 -.47874277
LON  .310C6132
IE ~.4790931¢&
IT -.4T089B45
LTT -.1836786C
SEP  .982687B¢&
SVP  .38626955
SIP  .1422733C
CPE  .98419923
TFL 2 DAYS
1 .357981%5
RA  .2907739E
LON . 17068032
15 .4788348C
¥ .20951916
It .2095191¢
RK  .37921C5C
Ltas  .27158551
LR .9542172%
7 —.47847681
LON  .3101032¢
2E -.478834BC
IT -.478E£2528
LIT -.18357515
SEP  .968168188
SMP L36566255
SIP 14229462
CPE  .9843412C
TFL 2 DaYs
7 .36550448
RA  .2919925C
LCN 15578111
15 .47B57423
IN 22430983
17 .22430983
AM  .379C4599
LLS  .25658503
CR  L,941554BC
T -.47B21CT72
LOK .31014518
2E -.47857623
2T -.47835192
LTT -.18347165
SEP  .9807169&
SMP 36503914
SIP  .1423025%
CPE  .9B44TTLS
TFL 2 DAYS
7 .3728510C
RA ,29317467
LON .l4083862¢
25 .47831739
N 23907838
IT  .2390783%
RV .37BBB14%
LCS 24158455
CR  .92936586
1 -.47794444
LON  .3101B706
IE -.47831739
IT -.47807832
LTY -.1833680¢
SEP  .97979242
SNP 36450524
SIP  .14229582
CPE .984€070¢
2356668

TFL 2 DAYS

1 HRS.
cs X
€2 v
03 VE
o8 DXS
05 oxM
cs DXT
o6 M
03 RAS
00 SHA
08 ox
03 v
08 DXE
c8 oxT
0z Lot
a2 EPM
a2 SEM
¢3  CPT
o2 CPS

2 HRS,
a5 DX
02 v
c3 vE
c8 (133
as DXM
a5 exT
06 AL
03 RAS
(1] SHA
c8 ox
c3 v
08  DXE
08 DXT
02 LoTY
02 EPM
02 SEM
03 cPT
a2 cPS

3 HRS.
05 ox
a2 v
03 VE
0B CXS
05 DXM
05 DXT
06 Al
Q3 RAS
[o]+3 SHA
2] 134
c3 v
LE] DXE
1] DXV
02 Loy
o2 EPMH
02 SEM
03 CPT
¢z CPS

4 HRS.

. 72815944
-97729307
22383924
-«23127146
~.389B1302
-.38981302
10337411
.12998259
-30812862

.23855305
.30309246
.23127146
.22737333
-3101240%
-13486170
«107T2444

.93533988
77007757

00
00
02
02
00

01
03
06

02
02
0z
02
03
03
03

02
02

oy
PTH
DYE
YT
RST
EVP
ENS

SIN
0z

9 MIN, 52.127 SEC.

71756338
96409126
.22630820
-.23114621
-.39929032
-.39929032
. 10341450
.13002318
31158114

-23832184
+30296339
23114621
.22715331
+31016496
.13470352
+10720304

-93566377
.T77011908

a0

02
02
00
00
01
03
0s

02
02
02
02
03
03
03

02
02

DY
PTH
PYE
oYs
DYM
DYt

RY
RAM
DES

DY
PTH
DYE
oYy
RSY
EMP
EVS

SIN
D2

8 MfN. $2.127 SEC.

70740863
.95131753
«228745%4
-.23102084
—.408T4224
-.40B74224
«10345505
.13006376
.316986986

23809572
.30283875
.23102084
22693361
»31020586
13455842
.10668117

93599110
.77016062

00
00
02
02
s}
00
01
03
06

02
02
02
02
03
03
03

02
02

PTH
PTE
DYS
DYR
DYT

RT
RAM
DES

oY
PTH
DYE
oYT
RST
ENP
EMS

SIN
o2

9 ¥IN. 52.127 SEC.

-61707520
. T7524392
226432337
-.16557523
«B6465300
-B6465300
.37921050
+20125025
.18380354

-17174598
-.39895988
16557523
17422176
.15197088
.35580T40
272139378

.92414830
47615962

.b0938466
77589921
-23845018
-.165T72627
86108716
86108716
.37904599
20640690
18370165

17182012
-,39753835
16572627
17433714
.15196682
236163932
. T2660445

.92391878
.50038698

60176250
77667882
.23284977
~.16587726
»85743459
-B5743459
+3788B144
.21157023
18359968

. 17189489
-439564297
165877286
.17445161
15196274
.36738573
.73181989

.G2363495
.52711391

EQUATORTAL CODRDINATES

00
02
01
02
oo
a0
0s
Q2
02

nz
Al
ALE
(174
D2M
2744
vy
LOM
DEM

«21000909
+61436388
.27025862
-.T1797156
41114680
<41114680
.10337411
.16172795
.31672842

oo
0z
03
01
o0
00
ol
a3
01

EQUATORTAL COORDINATES

02
0
a2
02
a9
o2
02

02
00

D2

Az
DZE
:12)
vsT
MEP
ESHM

01
03

- 738972446
-75251096
+T1797156
15508624
29633422
95515556
-13598114

.5B606480

+15435163-

01
02
01
13
oz
01
oc

00
01

JULY 30,1964 19 00 00.000

EQUATORTAL COORDINATES

00
02
01
02
00
ac
06
02
o2

0z
A7
ALE
1743
DIM
[:Fa g
v1
LOM
DER

.20790648
.61387239
.27025142
-.71862541
41055095
.41055095
«10341450
«14720254
33926010

Qo
0z
03
Q1
[a11]
oa
oL
03
ol

EQUATORTAL COORDINATES

02
00
02
02
09
02
02

02
00

ol

Az
DIE
0y
vsT
MEP
ESM

D1
03

«73941806
.75235826
. 71862541
. 75968050
29624856
91325361
-13634C40

«61505277

»17038548-

o1
02
01
D1
0z
ol
co

<o
01

JULY 30,1964 20 00 00.000

EQUATORIAL COORDINATES

0o
02
01
02
00
00
06
02
02

0z
Az
AZE
0Is
DIN
oIT
vT
10#
DEM

.20578340
.61328B60
27024437
-a.T1527901
40991512
«40991512
«10345505
.13267TBL
.36178308

(1]
02
03
ot
0o
ac
133
03
[*3 ]

EQUATORIAL COOROINATES

oz
00
02
02
09
02
02

[+}4
o0

Dz

Az
DIE
Dzt
ysT
NEP
ESM

ol
b3

-739B5735
< 75220654
719274901
.76027052
29616253
.87030011
13634040

264706735

188585281~

o1
02
01
(134
02
01
o0

oo
oL

03124202000000C00 J.D.= 2438607.37500000 JULY 30,1964 21 00 00.000



JPL. TECHNICAL REPORT NO. 32-694

GEOCENTRIC EQUATORTAL COORDINATES
X .27794499 06 Y .15681505 06 1 .38032064 05 0X  .69796108 00 DY .59419481 00 DZ .20363315 00
R .32135083 06 CEC .6794072) 01 RA  .29432C77 C2 ¥  .93898008 00 PTH .T77760765 02 Al .51259363 02

R ,32135C83 06 LAT ,679&0723 01 LCN  .1259118C €3 VE  .23115401 02 PTE .22751317 01 AZE  .27023743 03
X5 -.52848863 08 ¥S  .11024221 C9 15 .47BC5832 08 DXS -.23089535 02 DYS -.186602818 02 DI5 -.71993231 01
XK ,35115026 06 Y¥  .13955538 04 IV .25382333 (05 DXM -,.41816774 00 OYHM  ,85369540 00 DIM .40923928 00
X¥  .35115026 06 YT .13955538 0¢é IT  .25382333 05 OXT -.41816774 00 DYT .85369540 00 DIT .40923928 00
RS ,15185283 09 ¥S  .29336162 02 RM  .37871687 06 VM .10349574 01 RT  ,37871687 06 VT .10349574 01
GED .56B415484 01 ALT  .31501292 U LOS .22658407 03 RAS .13010435 03 RAM  ,21674040 02 LOM  ,I1B15376 03
nuT  .350C0000 02 07  .19200000 04 CR  .91763797 00 SHA 31834775 06 DES .18349758 02 DEM ,3B429530 01

HELIOCENTRIC EQUATORTAL COORDINATES

X .93124807 O8 Y -.11008539 09 1 -.477€7739 08 BX  .23787496 02 oY .17197012 02 D2 .74029562 01

R .15189728 09 LAT -.18329082 02 LON 31022897 €3 Vv  .30271867 02 PTH -,39321399 00 A2 .7520558B2 02
XE .92046B63 OB YE -.11024221 09 IE ~.478(5832 08 OXE  ,23089535 02 DYE .16602818 02 OZE .719%93231 01
XT .93198013 08 Y7 -.11010265 06 211 -.,4778045C 08 DXT  .22671347 02 DYT  .17456513 02 DZY .76085623 01
LYE -.1B345758 02 LOE ,31010435 02 LTT -.1832644C 02 LOT  .31024674 03 RST ,1519%38646 09 V¥ST  .29607616 02
EPS .81989127 02 ESP  .12033130 00 SEP  ,9785079C Q2 EPM  ,13442704 03 EVMP  ,37303952 02 MEP ,82630050 01
NP5 .14357612 03 HSP  .185C48B85-01 SHP .36406797 02 SEM .10615883 03 EMS 73704009 02 ESM  .13723445 OC
RPM . T6269665 05 SPN .80852C18 (€2
GCE  .10066513 03 GLY  ,28170447 03 SIP  .14227263 03 CPT .93632451 02 SIN  .92328962 02 D1 .568262359 00
REP .32139083 06 VEP .93898C08 0O CPE ,.98473088 02 CPS .77020220 02 D2 .55674639 00 03 .21082537-01

1 BAYS 11 HRS. 32 MIN. 2.00C SEC. 235666604730202000000C00 J.D.= 2438607.414666466 JULY 10,1964 22 00 00.C00
TFL 2 DAYS 5 HRS. § RIN. 52.127 SEC.
GEOCENTRIC EQUATORTAL COORDINATES
X .28044137 06 Y .15894458 Cé Z .38761219 0S5 DX .68901668 00 0y .5B&66610 00 DZ .201447865 OC
R (32467394 06 CEC .68586151 C1 RA  .29543C7§ €2 V.  .92709344 00 PTH 77871657 02 AZ  ,61176301 02

R .32467394 06 LAT  .68566159 C1 LON  .1109817% 03 VE  .23353403 02 PTE ,22243407 01 AZE .27023057 03
XS ~.92929961 038 ¥S .l1018241 Q5 IS .47779%03 D4 DXS -.23076975 02 DYS -.16617502 02 DS -.72058529 01
XM .34962792 06 YM  .14262182 06 IF  .2685431¢ 05 DXM -.42756580 00 DYM ,8498697T7 00 DIM  ,40B52340 00
XT 434962792 06 YT 14262182 Q& IT  .2685431¢ 05 DXT -.42756580 00 DYT .84986977 00 DIT .40B52340 00
RS .15185210 09 VS .29336423 02 RN ,37855227 Q6 VM .10353659 01 RT .37855227 06 VT . 10353659 01

GED .69028929 01 ALT  ,31B29604 €6 LOS .2115B358 D3 RAS .13014493 03 RAM .22191755 02 LgM  .10363042 03
DUT . 35000000 02 BT .19200000 04 CR  .90640020 00 SHA  .32144514 06 DES .18339542 02 DEM .40679513 01

HELIOCENTRIC EQUATORTAL CDORDINATES
X 493210402 08 Y -.11002347 09 I -.47741142 €8 DX .23765591 02 DY .17204568 02 DI .74073005 01
R .151B945% D9 LAT 18318583 €2 LON  .31027C82 03 V. .30260330 02 PTH -,39018565 00 Az  ,75190610 02

XE .92929%61 08 1018241 Q9 [4:] DXE .23076915 02 DYE .16617902 Q2 DIE .72058529 01
XT  .93279588 08 YT -.11003579 C§ c8 DXY .22649409 02 DYT .17467772 02 DIT .76143762 O}
LTE -.18336542 02 LOE  .31014493 €3 LYY -.18316068 02 LAY .310287460 03 RST  .15195456 09 VST .29598944 02
EPS  .82072337 02 ESP  .12114162 COC SEP  .978(6326 02 EPM 13431032 03 ENP  .37859128 02 MEP  .78305399 01
BPS  .14361C21 03 MSP .15639313-01 SKP 36373461 02 SEM  .10563603 03 EMS  .74228508 02 ESM  .13723445 00
RPN 72076257 05 SPN  .B0946727 C2

GCE .10065892 03 GCT  .28165572 Q3 SIP  .14223087 03 CPY .93666T11 02 SIN .92287371 02 D1 .72234113 00
REP  .32467394 D& VEP .92709344 OC CPE  .98484851 02 CPS .77024382 02 D2 .58987331 @O D3 .23614714-01

1 CAYS 12 HRS. 32 MIN. 2,0CC SeC. 235666606534202000000000 J.D.= 2438607.45833333 JULY 30,1944 23 00 €0.C0C
TFL 2 DAYS 6 HRS. 9 MIN. 52.127 SEC.

GEOCERTRIC EQUATORTIAL CODRDINATES

X .2829C666 06 Y 16104307 06 I 39482434 05 DX .68070435 QO DY .57915846 €O BZ  .19921710 00
R 32791753 0& CEC  .69153948 01 RA  ,29650457 02 Vv .91568028 00 PTH .78004373 02 Al .61076432 02
R 32791752 06 LAT  .69153648 01 LOM  .9604BC5¢ 02 VE ,235887B0 02 PTE .21760888 01 AZE  .27022373 €3
XS -.93013020 08 ¥S 11012256 09 IS .47753945 (8 DXS -.23064402 02 DYS -.16632980 G2 D1S -.72123799 01
XM .34807181 06 YE  .1456T7434 Cé ¥ .28323654 DS DXM -.43693550 00 DYM .B4595782 0O DZM  .40776743 00
XT  .34807181 06 YT 14567434 06 17 .28323656 05 OXV -,.43693550 00 DYT .84595782 00 DZT .40776743 QO
RS .15185137 09 VS  .29336685 02 R¥  .3THIBTET 06 VM .10357758 Ol RT .37B38767 06 VT .10357758 01
GED .6962C607 01 ALY .32153%€4 C& LOS .1945831C 03 RAS .13018%50 03 RAM  ,22710193 02 LOM  .B91077688 02
OUT .350CC000 02 BT .192C0000 €4 DR .89568502 GO SHA  .324940B9 06 DES .18329317 02 DEM  .42928071 01}

HELIOCENTRIC EQUATDRIAL CODRDINATES
X .93295526 08 Y -.10996151 0% T -.4TT14467 CB DX .23745106 02 BY .17212138 02 DZ .T74115968 C1
R .151B5580 09 LAT ~.18308C77 02 LON  .31031266 03 vV .30249289 02 PTH -.38646320 00 Az LT5175744 02

XE  .93013020 08 YE -.11012256 09 ZE -.47753849 08 DXE .23064402 02 DYE .16632980 02 D2E .72123799 01
XT .93361C91 08 YT -.10997688 0% 47725626 08  DXY  ,22627466 02 DYT .17478938 02 D27 .76201472 01
LYE -.183293i7 02 LOE .31018550 01 -183C5¢89 02 LOY  ,31032845 03  RST .15195046 09 VST .29590237 02
EPS  .82151557 02 ESP  .12254¢79 0OC ~9772587C 02 EPH  .13420946 03 EMP  .38402919 02 NEP .73876046 Ol
MPS .14363252 03 MSP .13988227-01 236352295 02 SEM  .10511277 03 ENS  .T4749482 02 ESM  .13741256 00
RPM  .67876457 05 SPN  .B81037C83 C2 .

GCE .10064512 03 GCT .2815%853 01 S1P .14216782 03 CPT .93702274 02 SIN  .92237569 02 Dl .76708499 OC
REP  .32791753 06 VEP .51568C28 C¢ CPE  .984959BC 02 CPS .7702854%9 02 D2 .62710029 00 03 .256650182-01

1 DAYS 13 HAS. 32 MIN. 2.00C SEC. 235666£10340202000000C00 J.D.= 2438607.50000000 JULY 31,1964 00 00 00.000
TFL 2 DAYS 7 HRS. 9 MIN. 52.127 SEC.

GEOCENTRIC EQUATORIAL COORDINATES

X .2B534327 D& Y (16311453 Q¢ 7 .40195518 05 DX .67309006 00 DY 57185062 00 DZ .19652926& 0O

R .33112356 06 CEC  .69724C64 01 RA 29754147 02 V  .90477388 00 PTH .78163691 02 AZ .8D955384 02

R .33112355 06 LAT  .69724C64 Q1 LON  .Bl110628 02 VE .23821735 02 PTE .21303718 01 AZE .27021685 03
XS ~.93096028 08 ¥S .11006285 CS I5  LAT727573 C8 DXS -.23051817 02 DYS ~. 16848050 02 0ZS -.72189038 01
XK .34564B203 D& YH  .14871262 0& IH  .297901%8 05 DXM -.44627570 00 OYK .B4195970 QO DIM  ,4D0697135 00
XT  .34648203 06 YT .14871262 06 It .29790198 05  DXT -.44627570 00 OYT .B4195970 00 DIT  .40697135 OC
RS .1518%5064% 09 VS .29336346 02 RF 37822307 06 v¥  .10361871 01 RT  .37822307 06 vT  .10361871 01
GED  .70194494 01 ALT  L324T74567 Ce LOS .1815B255 C3 RAS  ,.13022607 03 RAM  .23229364 02 LOM . 74585843 02
ouT  .350C0C00 02 DT .19200C00 04 DR .88553624 00 SHA  .32817688 08 DES .18319083 02 DEM ,45174981 01

HELTOCENYRIC EQUATORIAL COORDINATES

<

X .933B1371 08 -.10889954 09 1 -.47687177 CB DX .23724907 02 oY  .17219701 02 8Z .74158330 Ol

R .151B9507 09 LAT -.18267563 C2 LON  ,31035447 03 .30238781 02 PTH -.38193222 00 AZ .75160988 02
XE ,930%96028 08 YE -.11006265 CS ZE -.47727973 08 DXE .23051817 02 DYE .16648050 02 DZE  .72189038 01
XT  .93442510 08 YT -.10991394 0% 47698183 08 DXT  .22605541 02 DYT .174%90010 D2 D2Y .76258751 01
LYE -.18319083 02 LOE .31022607 03 LIT -.18295303 02 LOT  .31034928 03 RST  .15194635 09 VST ,29581496 02
EPS  .82224737 02 ESP .12393£03 +57649470 02 EPM  .13412601 03 EMP  .38933832 02 MEP  .569401497 01
MPS . 14364157 03 MSP  .15639313-01 SMP .36344196 02 SEM  .10458903 03 E¥S  .T75272939 02 ESM .1379455t 0O
RPM  .63668147 05 SPN .B1123055 C€2
GCE .10063571 03 6CT .28153134 03 SIP  .142€8C02 ¢3 CPT .83739634 02 SIN .92178093 02 C1  .B178239¢ 00
REP  .33112356 06 VEP  ,90477388 CC CPE  ,98506448 02 (PS5  .77032720 02 D2 .66929813 0O 63 .30301315-01

<

o
@
m
A

1 CAYS 14 HRS. 32 MIN. 2.000 SEC. 235866612144202000000C00 J.D.= 2438607.54166666 JULY 31,1964 01 00 00.000
TFL 2 DAYS B HRS. 9§ MIN. 52.127 SEC.
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106

GEOCENTRIC
X .28T7715385 06 Y
R +33429414 06 CEC
R .33429413 06 LAT
XS -.93178953 08 Ys
XM .344BS5B6T 06 ™
XY .34485867 06 Yy
RS .15184991 09 VS
GED .70750451 01 ALT
DUT .3500C000 02 oY
HELIOCERTRIC
X .934466746 OB ¥
R .15189435 09 LAT
XE ,93178993 OB YE
XT  .93523851 08 YT
LTE -.108308841 02 LOE
EPS .B2297778 02 ESP
MPS  .14363533 03 NSP
RPN, 59448962 05 SPN
GCE .10063C69 02 6T
REP  .33429414 06 VEP
1 CAYS 1S5 HRS. 32 MIN.
GEQCENTRIC
X +29014145 08 Y
R .33743171 06 CEC
R .33743171 06 LAT
XS -.93261913 08 ¥s
XN 34320185 06 v
XT 234320185 06 \
RS .15184%17 09 vs
GED .71288118 01 AT
OUT . 35000000 02 oT
HELEOCENTRIC
X 293552054 08 Y
R .15189364 09 LAT
XE ,93261913 08 YE
XV .93605114 08 Y1
LTE -.1B296590 02 L0E
EPS  .823645%34 02 ESP
MPS  L.143&1121 03 Musp
RPM 55216140 0% SPN
GCE .10062203 03  GCY
REP  .33743171 06 YEF

1 DAYS 18 KRS, 32 MIN,

T

REP

GEOCENTRIL

+2925C961
+34053%00
434053899
=« 93344787
«34151167
+34151167
15184844
+718C6917
+35000000

06
06
o6
o8
06
06
09
01
02

HELTOCENTRIC

-93637296
. 15189295
«93344787
-913686298
-.18288331
-82426801
- 14356563
450966413
10061373
« 34053900

]
09
08
08
02
02
03
05
03
06

VEP

1 DAYS 17 HRS. 32 ¥IN.

ouT

X

R
XE
XT
LTE
EPS
»pSs
RPM
GLE
REP

GEOCENTRIC

29486259
-343461928
+34361928
-+ 93427617
.33378828
33978828
15184771
. 72306038
+350C5000

1
06
06
o8
06
06
09
[ 3]
02

HELIGCENTRIC

93722479
«151085227
93427817
-93767405
-.18278062
82484268
14349366
46695822
10060577
34361928

08
09
o8
08
02
02
03
0s
03
06

vEP

1 BAYS 18 HaS, 32 FIN.

-16515892 C¢&
.70276371 01
.T70276371 C1
11000262 0§
15173635 Cé
<15173635 Cé
-26337709 42
32791626 C&
-132C0C00 Q4

10883753 €S
18287044 02
1100269 €5
+10985095 09
»31028663 03
12472294 0C
.15639313-01
81204566 02
.28145209 C3
«39442223 €O

2.00C SEC.

16717611 0é
.7081CS09 QI
.70810509 O1
10994267 Q9
15474523 0&
15474523 Q¢
«29337472 02
+331€5383 Cé
+19200000 04

-10977550 €9
.18276518 02
.10994267 09
.10978793 0%
.31030720 03
<12647557 00
.27453512-18
.81281489 02
.281356815 03
.88449345 00

2.00C SEC.

16916579 Q&
71325915 01
L71325923 01
.10988261 €8
.15773894 06
»15773894 C6
.29337736 62
+33416113 06
-19200000 04

10971344 05

.10972487 @9
»310347715 03
- 12743884 0C
+27453512-18€
-81353¢638 C2
-28124599 03
.B7568533 0C

2.000 SEC.

L17112753 0§
.71821752 C1
71821752 01
.10582248 €S
<16071717 C6&
16071717 08
+29338C00 02
+33724141 06
+19200C00 04

.10965135 (5
18255443 02
.10982248 09
10988176 05
-31038831 03

-B6753967 00
2,000 SEC.

235666613750202000000000 J.D.» 2438607.56333334

235666£15554202000000C0C J.D.= 2438607.562500000

ox

VE
DXS
CXM
DAT

RAS
SHA

SEM

crY
CPS

HRS.

ox

oXS
XM
oxXT

RAS
SHA

ox
v
VE
DXS
Dxm
(D34
Ve
RAS
SHA

ox
v
DXE
oxXv
Loy
EPM
SEM

cPT
cps

166626292
06442223
24052497
-.23039221
-.45558560
-.45558560
. 10366000
< 13026463
+33137510

23705484
.30228856
+23039221
+22583635
«31041009
13406207
-10406483

-93775394
-77036893

00
o
02
02
00

Gl
03
06

02
02
02
(174
o3
03
03

o2
02

cyY
PTH
PTE
oYs
DYM
oYY

RT
RAN
DES

DY
PTK
DYE
oYy
L33
EMP
EMS

SIN
D2

9 MIN. 52.127 SEC.

66034385
88469345
224281341
~.23026613
«h6486416
<464B6416
+10370143
.13030728
«33453780

« 235686956
-30219584
.23026613
«22561748
«31045089
-13402038
+10354015

»93822374
<TT041072

oo
00
02
02
00
00
01
03
06

02
02
o2
02
03
03
03

02
02

oy
PTH
PTE
DYS
DYH
oYY

RT
RAM
DES

(24
PTH
OYE
DYT
RST
ENP
EMS

SIN
D2

$ PIN. 52,127 SEC.

<65549934
.87568533
24508598
-,23013993
-.47411037
-« 47411037
10374300
«13034775
+33766752

23669492
«30211066
+23013993
.22539882
+31049167
+13400471
«10301500

+ 93849640
»TT045255

00
00
02
02
00
00
(29
03
13

02
02
02
o2
03
03
03

02
o0z

EMS

SIN
[:H]

.56411685
.T8355716
.20872264
-.16663114
-B3787561
.B3787561
37805849
23749292
-18308841

17227230
-.37643819
.16663114
«1750098%
15194223
-39449852
75796881

.92106997
71757124

558652490
.7B588337
20457421
-.16678170
+83370572
-83370572
.37789392
-246269992
.18298590

217234695
-.36977875
16678170
17511876
-15193809
39948386
76321299

92021732
.77338328

-54883336
78871977
-20090830
-.16693221
-B2945022
«B2945022
+37772939
.247914B2
.18288331

17242054
~+36168498
16693221
17522671
«1519339%
40425873
-T6846206

.91918739
«B3BT1592

EQUATORTAL COCRDINATES

o0
02
01
02
[+1¢]
oo
06
02
02

cz
1Y4
AZE
173
DIM
nzv
VT
Lom
DEM

+194568BC
.60807104
.27020989
-.T72254248
+40613513
«40613513
.10366000
60064708
+4T42009%

cC
0z
03
0%
oC
00
o1
02
[}

EQUATORTAL COORDINATES

02
0o
02
02
09
02
02

02
00

124

Az
BIE
2244
VST
MEP
ESM

01
03

«T4199934
«T5146349
272256246
- 76315597
29572722
-64880654
-13829968

«BT59]14C4

«34T496T74~

01
02
o1
oL
02
o1
oo

0o
o1

JULY 31,1964 02 00 00.COO

ECUATORTAL CDORDINATES

00
02
01
62
Q0
0o
06
02
02

134
AL
AZE
pIs
DI%
1Pa g
vT
LOM
DEM

«£9211¢€01
.50622980
+27020274
-.T2319428
+40525B7¢6
40525876
<10370143
+45544362
449663192

oc
o2
03
01
oC
o0
[129
02
o1

EQUATORTAL COORDINATES

02
00
Q2
02
09
(174
02

0z
00

322

A7
DZE
olv
VST
MEP
ESM

o1
B3

»T4240585
-75131837
-T2319426
.T76372012
29563916
.6D0312232
-13829968

«94312485

-40250231~

01
02
o1
[38
02
133
cC

oc
0

JULY 31,1964 03 00 CO.COC

EQUATORTAL CODRDINATES

co
02
01
02
00
Q0
06
02
02

0z
Az
AZE
1743
DZmM
oIt
yT
LOM
DEM

«18954510
60390320
+27019534
~.723B4576
+40434222
+40634227
-10374300
11024769
51904100

00
az
03
[}
o0
oo
01
02
(131

EQUATORTAL COORDINATES

02
00
02
02
09
02
02

02
00

c2

Al
D2E
DT
vsT
MEP
ESM

01
03

.74280C27
275117464
272384576
76427398
«29555079
55694013
.13882922

.10218531

01
oz
o1
o1
o2
ot
a0

01

+47170306~01

2356666!1160202000000C00 J.Dox 2638607.56666666 JULY 31,1964 04 0O DD.Q00
9§ WIN, 52,127 SEC.

23%5666621164202000000C00 J.D.= 2438607.70833333

HRS.

ox

VE
DXs
oxXM
oxY

RAS
SHA

1 .409C0235 G5
AL ,26854(5¢ 02
LON  .66189472 02
IS .4T7C1973 08
¥ .31253802 05
7 .31253802 0S5
fE 37805849 06
L0S  .16658205 03
CR  .B76C14863 GO
1 -.47661CT7) C8
LCN  .31039427 03
ZE -.47701572 C8
1T -.47670715 08
LTY -.182B461C 02
SEP  .975717223 02
SMP 36351378 02
SIP 14196293 03
CPE  .98516224 €2
TFL 2 DAYS 9
7 .41594305 05
RA  .29950C4C €2
LOK  .51224392 02
IS .4767555C 08
I¥  .32714325 05
21 .32714325 05
RM 37789392 06
L0S .15158155 02
CR  .B&72038S GO
I -.47634353 048
LON  .31043805 03
2E -.4767%95C 08
IT -.47643235 08
LIT -.18274509 02
SEP  .975(9265 02
SHP 36376433 02
SIP  .14181C57 03
CPE  .98525263 02
TEL 2 DAYS 10 HRS.
7 .42283335 05
RA  .30041B91 02
LCN  .362751BC 02
25 .47649902 08
¥ .3417162¢ 05
IT  .3417162C 05
RP 37772935 Cé
105 .13458104 C)
LR .8592210€ 0T
1 -.476C7€15 C8
LON 31047581 03
IE -.47649902 08
IT -.47615730 08
LTT -.18264101 02
SEP  L9T7445826 02
SMP .3642295C 02
SIP  .14181475 C3
CPE .9B533%0C C2
2 DAYS 11
7 .42940248 05
RA .30129219 02
LCh  .21321538 02
15 .AT7523831 08
IR 35625545 CS5
27 .3562554%5 05
RE 37756491 06
L0s  .12158(52 03
OR  .85223179 00
7 -.47560871 C8
LON .J1052156 03
IE€ -.47623631 08
I1 ~.AT588208 08
LTT -.1B253¢688 02
SEP .97387188 C2
SMP 36495861 02
SIP  .141346432 Q3
CPE  .9B540857 02
TFL 2 DAYS 12

HRS.

«65196283
86753967
24734682
-.23001360
-.48332322
-.48332322
.10378471
+13038831
34076722

»23653323
«30203441
.23001360
.22518037
31053244
213402024
-10248938

93922669
L TT049442

00
(o1}
02
02
ac
00
o1
03
06

02
02
o0z
02
03
03
03

02
02

oy
PTH
PTE
oYs
oYM
oYy

RT
RAM
DES

oY
PTH
DYE
oYY
RST
EMP
ENMS

SIN
oF4

4 PIN. 52.127 SEC.

54098728
79220676
-19745120

-.1670826%

-82510930
-82510930
«37756491L
.25313779
-18278062

17249251
~.35177950
-16708264
«17533373
15192980
<408TT419
77371595

.91793334
.91632518

EQUATCRIAL CODRDINATES

00
02
01
[k
Q0
00
06
02
o2

224
Al
AlE
0Zs
DIN
01T
vT
LOM
DEM

-18482160
60089666
27018752
-.T2449698
«4033B548
.%0338548
. 10378471
16505394
.54142601

00
02
03
ot
00
00
ol
oz
o1

EQUATORIAL CDORDINATES

02
00
02
02
09
02
02

02
00

oz

A2
DZE
DIY
vs§T
NEP
ESH

[:1}
03

<74317914
+75103249
+ 72649598
76483552
29546209
51023418
. 13882922

.11154309%

56055842

01
cz
o1
01
oz
(3
00

01
a1

JULY 31,1964 05 00 00.000

-



GEOCENTRIC

X .2Z9720570 06
R .34667655 06
R 34867654 06
X5 -.93510403 08
XM .33BC3LTB 06
XT 433803178 06
RS .15184697 09
GED  ,.72784170 Ol
DUT  .350CCC00 02

HELJOCENTRIC

X .93BC760B 08

R .15189161 09
XE ,.93510403 08
XT  .93848434 08
LVE -.18267784 02
EPS  .B82536519 02
¥PS . 14338824 03
RPH  .42399342 05
GCE .10055814 03
REP  .34667655 06

¥ L173C6C63 Cé
CEC .72296749 C1
LAT  .72296749 C1
¥S  .10976230 0§
YP O L163£7563 G¢
YT .16367563 06
VS .29338245 02
ALY  .34029868 Co
07 .192C0C00 C4

Y -.10958924 €9
LAY -.18244896 02
YE -.10976230 €S
YT -.10959862 09
LOE  .31042€86 C3
ESP .12972151 00
PSP .13988227-01
SPN  .81482358 (2
GCT  .24094591 01
VEP  .86046733 0C

1 TAYS 19 HRS. 32 NIN, 2.00C SEC.

GEQCENTRIC

X .29954566 08
R .34971582 06
R .34971581 06
XS ~.93593138 08
XM .33824231 06
XT  .3362423]1 06
RS .15184623 09
GED .73239499 01
DUT . 35000000 02

HELTOCENTRIC

X .93892684 08

R .15189098 09
XE  .93593138 08
XT  .93929381 08
LTE -.18257498 02
EPS  .82582968 02
MPS  .14323693 03
RPM  .3807C555 05
GCE ,10059083 03
REP  .34971582 06

SELENOCENTRIC

X ~.36696648 05
R .3807¢555 05
R .38070552 05
LYS .93672287 00
ALT  .36335555 05
HGE  .27741703 03

Y 17496408 C¢
CEC  .72749C9S at
LAT  ,72749C95 C1
¥S .10970207 €9
YP  .16662600 C&
YT .16662600 C6
VS  .29338529 a2
ALT  .34333796 (6
OF  .24000C00 €3

¥ -.10952711 C9
LAT -.18234341 02
10970267 €S
YT -.10953545 C§
LOE  .31046940 03
ESP .13084791 OC
MSP  .98911702-02
SPh 81537969 02
GCT  ,28074153 03
VEPR  .85479225 CC

¥  .83380871 04
DEC  .87050495 ¢1
LAT 44277623 01
LNS  ,27620483 Q3
SHA -,22779867 Q5
SVL  .90190084-01

1 DAYS 20 KRS. 32 MIN., 2.00C SEC.

GEQUENTRIC

X .30185148 04
R .35274380 06
R .35274380 06
XS -.93875832 08
X®  ,33441998 06
XT 433441998 06
RS .151B4550 09
GED  .73669466 01
DUT  .350CC000 02

HELIOCENTRIC

X  .93977723 o8

R .15189839 09
XE .93675832 08
X7 .94010252 08
LTE -.18247204 02
EPS  .82622775 02
MPS  .14302960 03
RPM  .33700774 05
GCE .10058382 03
REP  ,35274380 06

SELENOCENTRIC

X -.32528503 05
R .337€0774 05
R .33700771 05
LTS .93754078 00
ALT 31965774 0S5
HGE  .27737722 03

Y .17683643 Cé&
CEC .73176247 01
LAT  .73176247 Q1
¥S .109&4178 C9
YR .16955598 0&

YT  .16955598 06
VS .29338796 D2
ALY .34636594 L&
0T  .&48000000 03

¥ -.10946495 09
LAT -.18223777 €2
YE -.10964178 09
-10947223 09
L0E  .31050994 C3
ESP  .13270400 ©0C
MSP  .38911702-02
SPN  .B1586748 02
GCT  .28048294 03
VEP .B51C3400 OC

<
3
'

Y .T728C4507 Q4
CEC .B44589&68 01
LAT .42832C82 01
INS 27569590 €3
SHA -.20244131 05
SVL -.50666592-C1

1 DAYS 21 HRS. 32 WIN. 2,000 SEC,

EQUATORTAL CONRDINATES

Z  .4362821%5 C5 DX .&5007C01 00 DY .$3291134 00 0z .18389813 00
RA  .3C211617 02 vV  .BLO46733 00 PTH .79653840 02 AZ  .59689594 02
LCh  ,63630677 01 VE  .264960135 02 PTE .19434518 01 AZE  .27017913 03
IS .47597737 c8 DxS -,22988717 02 0YS ~.16723300 02 DZS -.72514790 01
IF  .37075952 0S5 XM ~.49250170 00 DYM ,B2C8B316 0O DIM  .40238855 00
IT .37015552 €S DXY -,49250170 00 OYT .82068314 00 DIT .40238855 0C
RV .37740C49 06 VM L,10382455 01 RY  .37740049 06 YT .103B82655 01
LOS  .1C658C01 03 RAS  .13042885 03 RAM ,25836903 02 LOM  .198B0521 61
CR .84847¢71 CO SHA  .343B4CS1 06 DES .1B2677B4 02 DEM  .56378515 01

ECUATORIAL CODRDINATES

~

-+47554105 C8 DX .23438786 02 0Y .17256211 02 €2 .74353770 o1
LON  .31056329 03 VvV .30196918 02 PTH -.33952956 00 AT .75089216 02
ZE ~.47597737 c8 DXE ,22988717 02 OYE .167231300 02 DZE  .7251479C 01
IT -.47560861 08 DXT  .22496215 02 OYT  .17543983 02 BZT  .76538675 01
L1T -.18243267 02 LOT  .31057318 03 RST  .15192565 09 VST  .29537110 02
SEP  .9733377¢ 02 EPM  .13407436 03 EMP .41296060 02 MEP  .46295607 01
SMP .366C2218 €2 SEM  .10196329 03 EVMS  .T7T897470 02 ESH  .13882922 00

SIP  L141C4301 03 CPT .93983527 02 SIN  .91638304 02 Dl .122B6425 Q1
CPE  .985472l€ 02 CPS .77053636 02 D2 .10101683 01 D3 .67748769-01

235666€227170202000000000 J.0.= 2438607.75000000 JULY 31,1964 06 GO C0.c00
TFL 2 DAYS 13 HRS, 9 PIN. 52,127 SEC.

EQUATORIAL COORDINATES

I .4428459& €5 DX .465031997 00 DY .52449829 00 0Z .18070771 oC
RA  ,30289121 02 Y  .B5479225 00 PTH  .80199046 02 AZ  .59135949 02
LON  .3513952¢C @3 VE .25185888 02 PTE .19165716 O} AZE  ,27016991 03
IS .4757162C €8 DXS -.22976060 02 0Ys -.16738328 02 DZS -.72579850 ot
IV .3B52269¢ C5 DXM -.50164480 0O DYM  .81617203 00 CIMN  .40135140 0Q
27 .38522496 05 DXT -,501464480 00 DYT .81617203 00 DIT .4D135140 DO
RM  .37723614 p& VM ,10386853 01 RT  .37723614 06& VI .10386853 01
LOS  .9157948C 02 RAS  .13044940 03 RAM  .243560848 02 LOM  .3474T7095 03
CR  .B4231463 CC SHA  .34689188 06 DES .18257498 02 DEM  .s5B611624 01

EQUATORTAL CDORDINATES

2 -.47527335 @8 OX .23626380 02 bY .17262827 02 DZ  .743B6927 G1
LCh  .3106050C €3 vV .3019180& 02 PTH -.32415223 00 AZ  .75075400 02
ZE -.47571¢2C C8 ODXE  ,22976040 D2 DYE .16738328 02 BIE .72579450 01
2T -.47533C97 08 DAY, 22474416 02 OYT  .17554501 02 DZY  .76593365 01
LTT -.1823284¢C 02 L0T  .31061391 03 RST .15192148 09 VST  .29528381 02
SEP  .97ZB6175 02 EPM  ,13417793 03 EMP  .41671513 02 MEP  .41505451 O1
SKP 36752475 C2 SEM  ,10143672 03 EMS  .78423832 02 ESM .13935676 00

S1P  .140626B7 03 CPT  ,94055260 02 SIN .91443200 02 Cl .13688203 01
CPE  .98552424 02 CPS .77057834 02 D2 .11261487 01 D3 .836046271-01

ECQUATORIAL CODRDINATES

I .57618591 €4 0X  ,11519448 Of DY -.29167374 0O BZ -.22064369 00
RA  .1671987% 03 v .12006273 01 PTH -.B7716411 02 A7  .14269787 03
LON  .31283843 03 Vf  .12093925 01 PTP ~.B6339368 02 AZP  .264851C00 03
LTE .860749665 01 LNE  .35466258 03
ALP  .39570B14 01 DR -.12076675 01 0P  .72476656-04 ASD  .26120598 01
HNG  .14323502 03 STA  .13156587 03

235666624574202000000000 J.D.= 2438607.79166666 JULY 31,1964 07 00 00.000
TFL 2 DAYS 14 HRS. § MIN. 52.127 SEC.

EQUATORIAL COORDINATES

I .44928874 0S5 OX  .&65348665 00 DY .51558823 00 CZ .17715202 00
RA .3036013C 02 VvV .85103400 00 PTH  .80896907 02 A2l .5B327045 02
LCN  .33842915 03 VE .25412387 02 PTE .18949531 01 AZE .27015948 03
15 47545478 ¢8 OXS -.22963393 02 DYS -.16753351 02 DIS -.72644881 01
I¥  .39965637 05 DXM -.51075156 00 DYM  ,81157612 00 DIM  .40027404 00
IT  .399¢5637 05  OXT -.51075156 00 0Y? .81157612 @0 DZT .40027404 00
RM 37707188 €6 VM .10391065 01 RT .37707188 06 VT .10391065 61
L0S .76578555 02 RAS  .13050994 03 RAM L, 26885595 02 LOM  .33295470 03
LR .84031546 00 SHA  ,34992730 0B DES .18247204 02 DEM  .60841782 01

EQUATORTAL COORDINATES

~

~«475C0545 €8 DX .23616879 G2 DY .17268939 02 DI .74416402 01
LON  .31064671 03 ¥ .3018B595 02 PTH -.30445226 00 Al .75061850 02
ZE -.47545478 0B OXE  .22963393 02 DYE .16753351 02 DIE .72644881 O1
17 -.47505512 C8 DXT  .22452641 02 0YT  .17564927 02 DZT  .76647622 01
LTT -,1B222404 02 LOT  .31065463 01 RST .15191731 09 VST ,29519423 02
SEP  .97245222 02 EPM  .13434754 03 ENP  .41988000 02 HEP .36644387 01
SMP .36962754 02 SEM  ,10090567 03 EPS  .78950685 02 ESH  .13988231 00

STP  .140CTESE €3  CPT  .94142531 02 SIN  .91191497 02 D1 .15465258 01
CPE  .98556255 02 CPS ,77062037 02 D2 .12734992 ol 3 .10594151 0O

EQUATORTAL COORDINATES

2 .49432370 04 BX 11642382 01 0Y -.29598789 00 0Z -.22312202 00
RA  .16738411 €3 ¥ .12218195 01 PTH -,87381160 02 ' AZ .14175774 03
LCN 31255185 03 VP .12215310 01 PTP -.87695743 02 AZP .23718593 03
LTE .460460074 01 LNE  .35468368 03
ALP .37315782 Ot DR -.12205434 01 DP  .94912533-04 ASD .29510327 01
HAG  .14302964 03 SIA  .13139851 03

2356666264C0202000000000 J.0.= 2438607.83333333  JULY 31,1964 08 00 00.000
TFL 2 DAYS 15 HRS. % MIN. 52.127 SEC.
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JPL TECHNICAL

108

GEQCENTRIC
X .30425574 06 Y
R .35576978 06 CEC
R .35576G7B D& LAT
XS -.93758477 08 ¥Ss
XM .33256494 06 hid
KT .33256494 06 Yy
RS 15184475 09 vs
GED . TAQTC222 O1 ALY
CUT  .35000C00 02 BT
HELTOCENTRIC
X .94D62732 08 Y
f .15188983 09 LAT
XE .93758477 0B YE
XT .94051042 08 Yy
LTE -.18236900 02 LOE
EPS .82654708 02 ESP
MPS .14273379 03 HSP
RPM . 29277805 05 SPN
GCE .10057707 03 oCY
REP .35576978 06 VEP
SELENDCENTRIC
X -.28309192 05 Y
R .29277805 05 OEC
R .29277802 05 LAT
LTS .93683587C 00 LNS
ALY .27542805 05 SHA
HGE .27734529 03 SVL
1 OAYS 22 HRS. 32 PIN.
GEDCENTRIC
X 30665718 06 ¥
R .35880757 0& CEC
R .35880757 0& LAY
XS -.93B41081 08 ¥s
XM 33067732 06 AL
XY .33067732 06 YT
RS .15184402 09 vs
GED .T4435965 OL ALY
DUT  .35000C00 02 or
HELTOCENTRIC
X 94147738 08 Y
R .15188933 09 LAT
XE .93B41CB1 0B YE
X7 .54171759 0B Yt
LTE -.18226587 02 LOE
EPS .B2476B73 02 ESP
¥PS  .14230473 0 514
RPM  .24783506 05 SPR
GCE . 10057053 03 Gect
REP .358B0757 06 VEP
SELENOCENTRIC
X —.24020153 05 Y
R 24783506 05 CEC
R .24783502 0% LAT
LTS .93917662 GO LNS
ALT . 23048506 05 SH&
HGE .27732312 03 SYL

1 DAYS 23 HRS. 32 MIN.

GEOCENTRIL

X .30912585

R .36187856

R .36187955
X5 -.93923636
XM .328T5724
XT  .32875724
RS .15184328
GED . T&TS7405
oyt .3500CC00

[+13
06
06
08
06
0s
a9
01
02

HELTOCENTRIC

X .94232762

R .15188892
XE .93923636
AT .94252394
LTE -.18216268
EPS .B2686187
MPS . 14165033
RPM .20108732
GCE . 10056410
REF  .36187958

13
09
1.3
1]
02
02
03
05
03
06

»17867544 06
73574378 01
73574378 C1L
.10358144 CS
«17246926 0¢&
-17246926 CE
.29339062 €2
+34939192 Cb
.48000C00 03

-.10940277 €9
-.18213204 02
-.10958144 09
~.10940897 C%5
.31055047 03
.13288819 CC
.27453512-18
.81627493 02
+28014E67 €3
.85CC7706 0C

62061829 04
.B1584635 Q1
40959423 Q1
27518€95 C3
17725551 05
~.26061C13 UG

2.60C SEC.

218047774 C&
73937719 01
.13937728 €l
.10952105 09
17536553 €&
.17536553 0¢&
.29339329 €2
.35242913 08
-48000C00 03

-.10934057 09
-.1B2C2623 02
-.10952105 C9
-.10934568 0%
.31059101 €3
.13417C39 ©C
.27453512-18
.814658355 02
.27969258 €3
.85355180 GC

51122044 04
277326346 01
.3B419£34 ¢l
27467801 €3
-.15152207 05
-.53682042 0Q

2.000 SEC.

.18223786 C¢
74257064 01
74257064 01
+10944C60 09
17824451 C¢
17824451 06
.293139597 02
.35550171 CE&
.48000000 03

.10927836 C9%
.18192C30 02
.10946CE0 05
.16928235 09
.31063153 03
-13525675 CC
.27453512-1E8
81676316 T2
.279C4504 03
.B6482141 0C

b

REPORT NO. 32-694

A
LON
ATE
ALP
HRG

4
LON
1€
Il
7y
SEP
SHP

ste
CPE

z
RA
LON
LTE
ALP
KNG

65559475
«3C42376C
32145171
47519313
L414Ca€28
L414C0E2¢
.37650772
«6157B427
.84140684C

~.47473754
31068241
47519313
~.47477508
~.18211962

.97212148

.3725952¢C

-1391364¢
.98558389

41548527
L16763475
.31235437
«6C164258
«34412585
14273456

ce
93
o8
o8
02

02

a3
02

[
03
03
¢l
oL
03

Dox

VE
DXS
DXM
(284

RAS
SHA

o2

DXE
DXx¥
107
EPM
SEM

CPT
CPS

ox
v
ve
LNE

DR
sIa

2 DAYS 16 MRS.

66174154
+3C4TBI9¢E
-3CE46508
.47493125
.42839518
.42839519
37674365
46517892
84725584

~.4T7446551
.31073011
-.47493125
47450286
-.182C1515%
.97188838
.37689551

+13829C38
.98558301

«33344352
16758502
-31229364
.59862262
.3C54035C
.14230T9E

o8
c3
1]
13
02

02

03
a2

Q6
[ex]
03
0l
o1
c3

cx

DXS
XM
oxr

AL
RAS
SHA

oX

OXE
AT
10T
EPM
SEN

cPY
cPs

ox
\
ve
LNE
TR
SiA

2 DAYS 17 HAS.

46769492
30520471
.2914663C
<6T4£6914
44270173
44270172
37657971
-31577353
.B6117685

1 -.47420144

.31077181
- hTHEESLA

~.4T422644°

-.18191C56
97178372
+3834494C

.13672€31
.9B55513C

cs
02
o3
08
cs

a6
Q2
co

124

DXS
Dx™
DXY

RAS
SHA

X

DXE
oxT

EPM
SEM

CPY
CcPS

S

9

.66083973
85007706
.25641811
.22950713
«51582092
.51982092
.10395289
. 13055048
35295496

.23611552
«30188091
.22950713
22430892
+310649532
+13461013
-10038214

.84252907
«T7066246

.11806607
12392136
.12380280
.35470520
12374804
.13121280

00
00
02
02
00
o0
oL
03
06

02
02
02
0z
o3
03
03

02
02

01
01
oL
c3
ol
03

2358£66302046202000000C00 J.D.= 2438607.87500000
TFL

0Y .50592980
PTH  .B1809615
PTE .18804313
0YS -.16768366
DY .80689567
OYT .80689567

AT .37690772
RAM  .27411400
DES  .14236900

DY .17274296
PTH -.27848645
OYE .1676B366
DYT .17575262
RST 15191313
EFP .62219804
EMS  .79478025

SIN  .90855575
02 .14676053

DY -.30096588
PTH -.86969321
PTP -.8B295552

EQUATORIAL
00 D2
a2 Al
01 AZE
02 02s
00 DIM
00 oY
06 vT
02 LM
02 DEM

EQUATORIAL
02 oz
00 1.Y4
02 DIE
02 1244
09 VST
02 MEP
02 ESH
02 01
01 D3

EQUATORTAL
[e14] o4
a2 A2
02 AZP

ASD

op .12821575-03

¥FIK. 52.127 SEC.

$8T46244T
85355180
.25876536
.22938021
.52885193
52885193
.1€399526
.13059101
+35598702

23612646
+30191749
.22938021
22409170
+31073601
13501262
99854144

« 94399649
. TT070465

12034764
12630944
.12611723
+35472715
12606536
.13099827

00

02
02
00
00
o1
03
06

a2
Q2
[o¥1
02
03
03
02

02
0z

o1
ot
01
03
o1
03

235665632010202000000C00 §.D.= 2438607.91666666
TFL

DY .49510014
PTH  .B3036599
PTE .18763264
DYS -.167683374
oYM 80213095
DYy .8C213095

AT 37674365
RAM .27938000
DES .18226587

DY .172784T4
PYH -.24286957
DYE .14783374
DYT .17585505
RST .15190895
EMP .42321838
EMS .80005854

SIN .90385303
B2 .17362648

oY -. 0703081
PTH -.86437491
PYP -.BB35645%

EQUATORTAL
00 174
02 AZ
ol A2E
02 bZs
00 DIM
00 oIT
06 vT
02 LoM
02 DEM

EQUATORIAL
02 124
Q0 AL
02 DIE
02 133
a9 vsyY
62 MEP
02 ESM
02 Di
01 03

EQUATORIAL
00 0z
02 AL
02 AZP

ASD

0P .18144545-03

MIN. 52.127 SEC.

. 69925626
86482141
.2612122%
. 22925317
. 53784354
53784354
-10403775
.13063153
+35904312

<236245T%
+30202470
.22925317
«22387474
31077667
13564575
+99325661

. 54608550
~T7074689

00
00
02
02
00
00
[}
03
06

02
02
02
a2
03
a3
02

02
02

DY 48232034
PTH .84740169
PTE .1B8893020
0YS -.16798376
DyM  .79728218
DYT .T79728218

RT  .37657971
RAM  .28465515
DES .18216268

DY .17280696
PTH -.19107454
DYE .16798376
DYT .17595658
RST .15190475
EMP 42206363
EM¥S  .80534176

STN .83678524
p2 .21359120

ECUATORIAL
0o o1
02 Az
ol AZE
02 DZs
00 DIM
00 oIt
06 v1T
02 LO™
02 DEM

EQUATORIAL
02z 02
[s14) Al
02 DIE
02 D27
09 VST
02  MEP
062 ESM
02 1]
01 o3

JULY 31,1984

JULY 31,1964

COORDINATES

.17308061
57047776
27014727
72709884
39915648
+39915648
10395289
431843935
63068711

oc
02
03
01
0o
[
01
o3
o1

COORDINATES

16440630
. 75048632
72709884
JT6TOL449
29510436
.31700421
.13988231

.17809270
«13896536

o1
02
[
(129
0z
[+3]
(14

o1
00

CODRDINATES

22607587
14108713
«21396404

.33973318

(1]
03
03

o1

09 00 00.00C

CODRDIRATES

.16825085
54755004
27013229
LT27740854
.39799871
39799871
.10399526
-30392488
.65292262

a0
02
03
28
00
e}
gl
03
01

COORDINATES

. T4457363
75035847
JT2TT4854
76754842
»29501422
«26655208
+13988231

+21053525
19123863

01
02
ol
01
02
01
oo

ol
a0

COORDINATES

22974788
2146063452
17487676

40143454

00
03
03

ol

10 00 00.000

COORDINATES

16224628
+49604837
27011276
.72839797
-39680075
-39680C75
10403775
28941133
67512227

oo
02
o3
o1
oo
00
ol
o3
o1

COORDINATES

- T6462260
75023418
.72839797
. 766807805
. 29492381
21478767
.14023158

25817444
.28218266

oL
a2
01
o1
a2
01
2]

Dl
o0
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SELENOCENTRIC EQUATORIAL COORDINATES
X ~.19631390 0§ Y 39933513 C4 1 .24953193 C4 DX .12370998 01 0Y -.31496184 00 T2 -,23455447 0O
R .20188732 0S DEC  .71113324 0Ot RA  ,16850196 03 ¥ 412979340 01 PTH -.85702498 02 AZ  .14036327 03
R .20188731 05 LAT .347422135 01 LON  .31248281 03 VP . .12954454 01 PTP -.87574251 02 AZP 14372974 03

LTS .93959368 00 LNS  .27416904 03 LTE .59554(58 C1 LNE  .35474950 03
-18453732 05 SHA -.12524976 05 ALP .251Ca(51 Q1 DR -.12942847 O oP  ,276402750~03 ASD  ,49300245 01
HGE  .27731381 03 SVL -.94244572 ©C HNG . 14166C13 03 STA  .13071572 03

2 DAYS O HRS. 32 PIN. 2.000 SEC. 235666€3361420200000CC00 J.D.= 2438607.95833333 JULY 31,1964 11 00 00.000
TFL 2 DAYS 18 HRS. § MIN. 52.127 SEC.

GEDCENTRIC EQUATORTAL COORDINATES

X 31171641 06 Y .18394€24 Cé Z  .47340C34 05 DX .T74432919 0C 0Y  .46596135 00 D2  .15430614 0O

R +36502660 06 CEC .74515381 01 RA 30545177 02 V.  .B9210417 00 PTH .B7095193 02 A?  .301593509 02

R 38502660 06 LAY .74516281 01 LChN 27644993 03 VE  .26385722 02 PTE .19350540 01 AZE .27008493 03
X5 -.340C6147 08B ¥S .10940010 05 IS 47440875 C8 DX5 -,22912602 02 DYS -.16813370 02 DIS -,72904710 01
XM .32680488 06 Yk .18110588 C6 P .4569644C 05 DXM -,.54679476 00 DYM 79234964 00 DIM  ,33556261 00
XT  .32680488 06 YT .18110588 Cé IT 4569644 0S5 0XT ~,54679476 00 DYT .75234964 00 DIT .39556261 00
RS .15184253 09 VS  .29339865 02 RP .3764159C Cé VM .10408036 01 RY  .37641590 06 VT .10408036 01

GED  .75018430 01 ALT .15BE4BTS Q6 L0S .16576813 02 RAS  .13067206 03 RAR  .28993958 02 LOM  .274B9871 @3
OUT  .35000000 02 DT  .24000000 03 CR  .B9055794 0O SHA  .36215916 06 DES .18205939 02 OEM  .69728392 01

HELTOCENTRIC ECUATORIAL CODRDINATES
X .94317863 08 Y -.10921¢615 €% 7 -.47353335 (8 DX .23657531 02 BY .17279331 02 DZ  .T4447772 01
R .151B8863 0% LAT -.18181423 02 LCK  .31081353 03 Vo .30227119 02 PTH -.10841303 00 Az .75012011 02

XE 94006147 08 YE -.10940C10 0% 2E -.4744067S 08 DXE ,22912602 02 DYE .16B13370 02 DIE .72904710 0}
XT  .94332952 08 ¥T -.10921899 09 1T -,47394583 08 OXT  .22365807 02 OYT 17605720 02 DIT  .76860336 01
LTE -.18205939 02 LOE .310672C6 C3 LTT -.18180598 02 07  .31081732 03 RST  .15190055 09 VST ,29483313 02
EPS .82677043 02 ESP  .13469873 0OC SEP  .57186335 (2 EPH  ,136T1458 03 EMP  .41673710 02 PEP  ,161156918 01
PPS  .14055750 03 PSP .1B000CCO 03 SFP .39438798 02 SEM  .98796699 02 EFS  .BL062986 02 ESM  ,14023158 0C
RPM . 15441205 0S5 SPN .B1&75881 02

GCE  .10055750 03 GCT  .278C3552 03 SIP  .1341C£02 €3  CPT .94938326 02 SIN .BB486B49 02 61 .33923332 01
REP  .34502640 06 VEP .B9210417 OC CPE  .98547232 @2 CPS  .77078923 02 D2 .28034234 01 03  .46635502 00

[

SELENGCENTRIC EQUATORTAL CODRDINATES
X -.15088464 05 Y .2B403666 C4 1 .16435937 Q4 8x  .12917239 o1 OY -.32638830 00 02 -.24125647 00
R .15441205 05 CEC .611C2564 01 RA  .16933897 (3 ¥ .13539884 01 PTH -.84579439 02 A7 .14024974 03

R .15441204 05 LAT .28844845 01 LON  .313C7572 @3 VP .13511256 01 PTP -.86060692 02 AZP  .12854752 03
LTS .54081245 00 LNS  .27364C07 C23 LTE .5923963C 01 ENE  .35477229 03 R
ALY  .13706205 05 SHA -,9B09CB15 04 ALP  .16B77161 01 OR -.13479336 Ol OP  .47460112-03 ASD  .64514764 01
HGE .27732296 03 SVL -.15993793 (1 HNG  .14058465 03 SIA  .13026311 03

2 DAYS 1 HRS, 32 PIN. 2.00C SEC. 23566663542020200000000C J.D.= 2438608.00000000 JuLy 31,1964 12 00 00,000
TFL 2 DAYS 19 HRS. 9 WIN. 52.127 SEC.

GEOCENTRIC EQUATORIAL CODRDINATES
X 31454879 06 Y 18558284 C& 7 .47876595 05 DX .84271238 00 BY .44189690 00 DZ .14311788 CC
R .36834C16 06 DEC .74483568 Ci RA  .30540605 €2 ¥ 498224724 00 PTH .B&95B6LY 02 Al .29109829 03

R .34824015 06 LAT .74583568 01 LCA  .26140429 03 VE .26696853 02 PTE .20626736 01 AZE  ,27003947 03
XS -.94088612 03 ¥S .10933554 C9 IS 47414421 CB DXS -.22899874 02 DYS -.16828357 02 DIS -.72969592 01
XM .32482037 04 YV L.1B394%34 Q& I¥  .4711818C C5 DXM -.55570460 00 OYM .78733362 00 DIM  ,39428431 00
XT  .32482037 04 ¥7  .1B394534 D6 IT  ,4711818C 05 OXT -.55570440 00 BYY .T78733362 00 DIT .39428431 00
RS .15184179 09 VS .29340134 02 R¥  .37625224 C6 VM .10412310 OL RY .374825224 06 VT .10412310 01

GED ,75187120 01 ALY .36196232 Cé LOS ,15762634 C1 RAS  .13071258 03 RAM . 29523351 02 LOM .26038703 03
OUT .350CC000 02 DY .120C0C00 C3 CR  .9608919C CO SHA 36541573 06 DES .18195601 02 DEM .71940563 01

HELTOCENTRIC EQUATORTAL COORDINATES
X .94403161 08 ¥ -.10915396 €9 Z -.4T366545 C8 DX .23742587 02 0V .17270254 02 Dz 74400771 O}
R .1518B855 09 LAY -.18170793 2 LON  .310€553C €3 Vv .30287404 02 PTH  .47925729-01 AZ  .75000118 02

XE ,54088812 08 YE -.10913954 0% IE -.4T7414421 C8 CXE .22899B74 02 DYE .168B28357 02 DIE .72969392 01
XT  .94413433 OB Y7 -.10915559 0§ 11 -.47367303 08 DXY ,22344170 02 DYT .17615691 02 DIT .76912436 01
LYE -.1B195601 02 LOE .31071258 C3 LTT -.1817013C 02 LOT .31085796 03 RST .15189635 09 VST .29474221 02
EPS  .B2637423 02 ESP  .13741256 CC SE?  .97224731 02 EPM  .13882450 03 EMP  .40129924 02 MEP  .10455350 Ol
MPS .13837408 03 MSP  .27453512-180 SPP 41623305 02 SEM  .5B287257 02 EMS  .81592292 02 ESM  .140573998 00
RPN 10428417 05 SPN 81645267 02

GCE .10054985 03 GCY .27621877 03 STP .12879711 €3 CPT .95543982 02 SIN .85987014 02 Bl .50617151 01
REP .35B34C16 08  VEP .96224724 CC CPE  .9853079C 02 CPS  .77083170 02 L2 .419545804 01 D3 .96113168 00

SELENDCERTRIC EGUATORIAL COORDINATES
X ~, 10271567 05 Y 16345024 04 I .75841535 D3 DX .13984170 O} DY -.34543471 00 07 -.25116643 00
R 10428417 05 DEC  .41705655 01 RA  .17055835 03 vV .14621837 01 PTH -.82535486 02 A7 .14028300 03

R .10428415 05 LAT  .17443509 01 LCN  .31477895 03 VP L14591995 01 PTP -.B3490510 02 AZP  .12126005 01
LTS .94163036 00 LNS .27315108 C3 LYE .5891916& C1 LNE ., 35479549 03
ALY .85934166 04 SHA -,89268704 C4 ALP  .26485467 00 DR -,14497924 01 OP  .10436551-02 ASD  .95769668 01
HGE .27736257 03 SVL -.28754481 C1 HNG  .13845542 03 Sra  .12924753 03

2 DAYS 2 HRS. 32 FIN. 2.000 SEC. 235666€37224202000000CC0 J.D.= 243860B.04166666 JULY 31,1964 13 00 00.C0C
TFL 2 DAYS 20 HRS. S MIN. 52.127 SEC.

GEOCENTRIC EQUATORTAL COORDINATES

X .31B02455 06 Y .18710406 0% 7 .4B369547 (5 DX  .11756720 0l DY .39760646 OO 627 .13512609 00

R .37213868 06 CEC .74683388 CI RA  ,3C4€9665 (2 VvV .12484208 01 PTH .78232968 02 A2 26440562 0)

R .37213867 06 LAT .74683388 O} LCN  ,264429228 03 VE ,271B75315 02 PTE .25765343 01 AZE .26934950 03
XS -.94171030 08 ¥S .10927893 Q9 15 ,47388139 €8  DXS -.22887135 02 DYS -.16843337 02 DIS -.73D34444 C1
XM .322B0385 06 YF .18677459 0& ¥ .485135243 (5 DBXM -.56457204 00 DYKH .78223440 00 DIM  ,39296588 00
XT .32280385 08 YT .18677459 c& 27 .48535243 05 DXT -.56457204 00 DYT .7B223440 00 DIT .39294588 00
RS 15184104 09 VS  .29340403 02 R¥  .3TE6CBETS (6 VM 10416594 01 RY .3760BB75 06 vT  .104145%94 01

GED .751B6536 01 ALT  .26576C83 C¢& LOS  .34657571 03 RAS  .13075309 03 RA¥ .30053709 02 LOM  .24587633 03
DUT  .35000C00 02 DT .10874C23 02 LR .12221e52 ¢l SHA  .36909683 06 DES .1BLB5254 02 DEN  ,74148533 01

109
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HELTOCEATRIC ECUATORTAL COORDINATES
X 94483054 0B Y -.109C91B3 €% 1 -.47339765 08 OX .24062807 02 DY .1724094% 02 DI .74385705 01
R .1518B898 09 LAT -,18160111 €2 LEN 31089722 03 Vv .30522142 02 PTH .50283682 00 Az . T4967017 02

XE .94171030 08 YE -.10927893 C% 1€ -.47388135 08 OXE .22887135 02 DYE .16843337 02 DIE .73034444 01
XT  .54493834 08 YT -.109C9216 09 17 -.47339604 08 DXT .22322543 02 DYT  .17625572 02 DIT .76964103 01
LTE -.1818%254 02 LOE ,31075309 03 LTY -,1B159655 €2 L0T .31089857 D3 RST ,15189214 09 VST .24465103 02
€75 .82526693 02 ESP  .13918114 OC SEP  .97330771 02 EPM . 145283456 03 EMP  .3430063L 02 MEP  .41590080 00
Mps L 13121376 03 MSP  .27453512-18 SMP  ,4BTB48TE 02 SENM  .97737333 02 E¥S  .82122090 02 ESM .14075386 00
RPM  .47935001 04 SPN .B1547967 C2

GCE  .10053404 03 GCT  .27135734 €3 SIP  .10999385 €3 CPT  .97461787 02 SIN .74241881 02 DI  .11648226 02
REP  .37213848 D& VEP .12484208 01 CPE  .9B491662 02 CPS .77087439 02 02 .98312970 01 03 .39614385 01

SELENDCENTRIC EQUATORIAL COORCINATES
X -.47793061 04 Y .32947533 @3 1 -.1652960C 03 0X .17402440 01 DY -.38462734 00 0l -.25783979 00

. R .47375C01 04 CEC -.19761419 C1 RA  .176C5839 C3 Vv .18007%68 01 PTH -,76719273 02 Al .14033868 03

B R 47934598 04 LAT -,185404B2 01 LEN  .32135277 ©3 vP  .17981981 01 PTP -.77074736 02 A2P  .11764555 D3

B LTS 94244913 00 LNS  .27284208 C3 LTE .58592504 Ol LNE .35481510 03

B ALT .30585001 04 SHA -.36058673 04 ALP  .29B1330¢ 01 DR -.17526367 01 DP  .49446T45-02 ASD .21219905 02
HGE 27747000 03 Syt -.68918511 01 HNG  .13158¢03 C3 SIA  .12406355 03

2 DAYS 2 HRS. 57 VIN. 50.724 SEC. 2356666400272021344T1652 J.D.= 2638608.05959170 JULY 31,1964 13 25 48.724
N TFL 2 DAYS 20 HRS. 35 PIN. 40,.85C SEC.
- GEDCENTRIC : ECUATORIAL COORDINATES
: X .32028137 0& Y .187714%0 0& 7 .48627681 05 DX .20228714 D1 OY .43325334 00 0z .2BOLO27C 00
R .37441700 06 CEC .T4624118 01 RA  .30373517 €2 ¥ .20876241 01 PTH .T1875024 02 A2  .27199566 03

R 237441700 06 LAT  .T4624118 Cl LON  .2397256& 03 VE .27791&36 02 PTE .40938113 01 AIE  .27004674 03
XS —.9420847Z 08 ¥S .10925284 09 15 .4T7376826 08 DxS -.22BBL6S1 02 DYS -.16849780 02 015 -.73062334 01
XN 32192653 06 YV 18758434 Q& ¥ .49143391 05 Dx# -,56B37352 00 oYM .78001519 00 ©OZM .3923B635 DO
XT  .32192653 0& YT .18798434 Q& 2T .49143391 05 DXY -.56837352 00 OYT .78001519 00 D2V .3923B635 0C
RS 15184073 09 VS .29340519 02 RV .37601845 06 VM 10418441 01 RT .37601845 0& VY  .1041B441 01
GED .75126876 O1 ALT  .36BLIS16 OF L€S  .3401224¢ 03 RAS .13077052 03 RAM ,30282171 02 LOM  .23963411 03
DUT  .3500C€000 02 DT  .59999%99 02 OR  .19840367 01 SHA  .37126505 06 DES .18180801 02 DEM .75097041 Ol

HELTOCENTRIC EQUATORTAL COCRDINATES
X 94526763 08 Y -.10906512 0% 7 -.4732819% 08 OX .24304522 02 oY .17283033 02 Dz .75863381 01
R .15188946 09 LAY -.18155434 02 LCN 31051548 C3 ¥ .31248854 02 PTH .13294297 01 Al . T4T41T742 OZ

XE  .942C6472 08 YE -.10925284 €9 ZE -.4737682¢ 0B DXE .22B81651 02 DYE .16849T80 02 DZE .73062334 O}
XY .94528399 08 YT -.10906486 09 1% -.47327683 CB DXT  .22313277 02 DYY .17629795 02 D2T ,76986198 01
LYE -.18180801 02 LOE  .31077C52 ©3 LTT -.1815514¢ 02 LOT  .31091604 03 RST .15189032 09 VST .29461173 02
EPS .B2420257 02 ESP  .139882131 OC SEP  .97439€92 €2 EPM 15727730 03 EMP  .22624523 02 MEP 10111274 00
MPS  .11247405 03 MSP  .27453512-18 SMP  .67525337 02 SEK  .97509211 02 EMS  .B2350162 02 ESM . 14057998 00
RPH  .17356000 04 SPN  .B14442C6 02

GCE  .10051381 03 GCT  .26267296 O3 SIP  .23980£75 02 CPYT  .10155231 03 SIN .13058930 02 D1 .11406418 04
REP .3T7441700 06 VEP .208T7&£241 C1 CPE  .98443461 G2 cPS  .TT089279 02 82 .15031028 03 D3 17941476 05

N

SELENOCENTRIC EQUATORIAL COORDINATES
N X —-.16351817 04 ¥ -.269643836 C1 Z -.5157087& 03 DX .25912449 O1 DY -.34676184 00 02 -.11228385 Q0
= A .17356000 04 CEC -.172B5¢&B2 €2 RA  .18935699 03 V26167540 01 PYH -.64108713 02 Az .13807634 03

R .17355998 04 LAT -.107C1742 €2 LON  .3393313% 03 y#  .26149378 Ol PTP -.66190798 02 AZP  ,11489059 03
LTS .94280083 00 LNS  .27242310 €3 L1E  .58450103 Cl1 LNE  .35482939 03
ALY .800CC610 0O SHA -.16037788 C4& ALP  .51316863 01 DR -.23540952 01 CP .37721088-01 ASD .B88493376 02
HGE 27757974 03 SVL -.16444734 02 KNG .11348B877 03 SIA  .68779927 02

SELENOCENTRIC CCKIC

B EPOCH OF PERICENTER PASSACE 3‘6666'~C266202232631252 J.D.= 243860B.06621769 JULY 31, 1964 13 35 21.209
o SHA -.40924673 04 ECC .10936292 C1 8 .18119268 04 LR ,8022249T7 03 AP0 .00000000 OO CA  .38317434 07
VH  .10945111 01 €3 .1197954¢ C1 €1 .19831743 Q4 TFP .512&8583 03 TF .51123112 €2 LTF .51030153 02
TA -, 11945509 013 MTA .15611878 03 E3 -.43430106 C2 MA -.87724788 01 €3J -.21690818 @1 TF1  .50964089 02
IAE .13175436 03 IAP  .145B4314 C3 ZAC .$342554S €2 DEF  .13223756 03 TR .41486246 04 GP  .T84T6824 DO
OP1 75797424 01 oY -.62913155 01 0Pz -.12813277 02

~

ALL VECTORS REFEHENCEE T0 EARTH EQUATOR PLANE
-+16351617 04 ¥ -.26943836 C3 I -.5157057¢ €3 DX .25912445 O1 ~-.346761R4 0O 02 -.11228365 0C
INC  .50355B82 02 LAN  ,35441£99 C3 APF  .32215204 03 MX  .326T7681% GO HY -.62330548 00 MZ -.TI043144 00
WX -.T4917743-01 WY -.76641383 0C WZ  .63756332 00 PX 74781483 00 PY -.46539898 00 PZ -.47248803 00
00
00

»

QX .65966680 00 QY L441¢8L70 00 .608C7715 CO RX -.17988102 RY .46846439-01 R2 -.982575B9 00
8X -.30044385 0C BY -.59268478 OC 74730C63 CO 5204597 TY —.967T1422 OO0 TZ .00000000 00
SXT  .95085266 00 SY1 -,264765€23 CC Sy -.18586171 CO DAl -.10711377 02 RAT .34540115 03

SXO -.41673125 00 SYC .60527586 OC SIC .67821187 00 DAQ .42704068 02 RAD  .12454716 03

ETE .20031439 03 ETS  .164619735 C2 EYC  .3064TC55E8 03

BTQ 11764413 04 8RC  .1378C456 04 & L1B119268 C4& THA  .49512931 02

ALL VECTOAS REFERENCEC T0 ORBIT PI.ANE OF TARGET
-15283833 04 Y .44237390 €3 1 -.51349501 03 bX -.264025240 Ol 46405144~01 -26B54588 00
INC . 28507792 02 LAN . 16BQ2R36 03 APF  .3377631% 03 MX -.23128111-02 )'V —.7984525# 60 Hl +42450940 00
WX .99000716-01 WY .46689763 OO wI .B787522¢ 00 PX -.83651551 00 PY .51731867 00 P? -.18061887 00
dx -.53892544 00 Q¥ ~.71720843 OC CZ .44178201 00 RX -.13465834-01 RY .25021907-02 RI -.99990619 QC
B8Xx  .15412983 00 8Y .86523B14 CC BZ ~.4770817C 00 X  .1B263050 00 TY .98317048 00 T2 .0000000C OO
SX1 -.98307824 00 SYl  .18267336 CC Szt .13696137-01 DAT  .TB476568 00  RAI .16947348 03
$X0 .54671913 00 Sy -.76338529 0C §10 .344C073Z 00 0AO  ,20121210 02 RAD .30560937 03
ETE .1632C991 03 €75 .32510480 C3 ETC .26136¢55 03
BT . 15923842 04 BRC .B6451628 €3 8 .1B11927C 04 THA .28497B91 02

=

ALL VECTORS REFERENCEC YO TRUE LUNAR EQU. PLANE

X 15958483 04 ¥ -.60194€27 03 1 -.3222947% 03 Ox -.18813893 01 oY .18184166 01 01 -.33690046-01
INC  .286870079 02 LAN  .13743128 03 APF  .32371401 03 #X,39576458-01 FY -.T74956415 00 ¥ .26613307 00
WX .30574512 00 WY .33286C06 OC W2 .89203367 00 PX -.23452238 00 PY .93408262 00 Pl -.26748232 00
QX -.92226734 00 QY -.12920450 CC Qz  .16432005% 00 RX  .57520670-01 RY ~.78217226-D1 A2 ~-.99527553 00
8X  .T4755515 00 BY .49629825 CC B2 -.44141742 0O TX .BC561166 00 TY .59244396 00 Tz .00000000 00
SXI -.5B964498 00 SY1 .80180559 OC §Z1 -.97090483-C1 OAT -.55716532 01 RAY .12633063 03
SXO -.15709904 00 5YD -.90642C25 00 $1C .35207418 00 DAD  .23083622 02 RAC  .26016727 03
ETE .11251584 QO ETS .18146912 03 ETC +25513305 C3

81T .16238736 04 8RT ,B0381342 T3 .18119285 04 THA  .2632B224 02
222462325462 22075047¢503 2|5153220102 2015400374135 200757472124 1774358676652
640702510 2758000 000000000000
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APPENDIX D

Tables related to trajectory printout

Table D-1. Ranger VIl trajectory key

COLUMN
ROW 1 2 3 4 5 6
1 GME J H D RE REM
2 G A B C OME AU
CROUPA 3 GMM GMS GMY GMA GMB GMJ
4 EGM MGM JA RA
5 ARA GB MAS sC
INJECTION CONDITIONS TARGET JULIAN DATE MONTH, DAY, YEAR hr, min, sec
GROUP B 6 GEOCENTRIC X0 YO 0 DXO DYO DZO
7 CARTESIAN 10 GHA GHO
TIME PAST INJECTION JULIAN DATE MONTH, DAY, YEAR hr,min, sec
GEOCENTRIC EQUATORIAL COORDINATES
8 Y z DX DY Dz
9 R DEC RA \4 PTH AZ
10 R LAT LON VE PTE AZE
11 XS YS s DXS DYS DZS§
GROUPC 12 XM YM M DXM DYM DIM
13 XT Y1 Fa) DXT DYT DZT
14 RS Ys RM YM RT A\
15 GED ALT LOS RAS RAM LOM
16 DuT DT DR SHA DES DEM
GEOCENTRIC CONIC
EPOCH PERICENTER PASSAGE JULIAN DATE MONTH, DAY, YEAR hr, min, sec
17 SMA ECC B SLR APO RCA
GROUPD 18 VH c3 Ql TFP TF PER
19 TA MTA EA MA Cc3J TFI
ALL YECTORS REFERENCED TO EARTH EQUATOR PLANE
20 X Y z DX DY DZ
21 INC LAN APF MX MY MZ
22 WX wY Wi PX PY Pz
GROUPE 23 Qx QY QL RX RY RZ
24 BX BY BZ X TY Tz
25 DAP RAP
26 BTQ BRQ B THA
HELIOCENTRIC EQUATORIAL COORDINATES
27 X Y z DX DY DZ
28 R LAT LON A\ PTH AZ
29 XE YE IE DXE DYE DZE
30 XT A\ IT DXT DYT DIT
31 LTE LOE LT LOT RST Vst
GROUPF 32 EPS ESP SEP EPM EMP MEP
33 MPS MSP SMP SEM EMS ESM
34 EPT ETP TEP TPS TSP STP
35 SET STE EST RPM RPT SPN
36 GCE GCT SIP CPT SIN D1
37 REP VEP CPE CPS D2 D3
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Table D-1. Ranger VIl trajectory key (Cont’d)
COLUMN
ROW 2 3 4 5 6
SELENOCENTRIC EQUATORIAL COORDINATES
38 X Y pd DX DY Y4
39 R DEC RA 7 PTH AZ
40 R LAT LON VP pPTP AZP
GROUPG 4 s LNS LTE LNE
42 ALT SHA ALP DR DP ASD
43 HGE sVL HNG SIA
SELENOCENTRIC CONIC
EPOCH OF PERICENTER PASSAGE JULIAN DATE MONTH, DAY, YEAR hr, min, sec
44 SMA ECC B SLR APO RCA
45 YH c3 c1 TFP TF LTF
GROUPH 46 TA MTA EA MA c3l TFI
47 IAE ZAP ZAC DEF IR GP
48 OPt oY OP2
ALL VECTORS REFERENCED TO PRINCIPAL PLANE
49 X Y z DX DY DZ
50 INC LAN APF MX MY MZ
51 wX wY wz PX PY PZ
52 Qx Qy Qz RX RY RZ
GROUPI 53 BX BY BZ ™ TY TZ
54 sxl sY1 34} DAI RAI
55 $XO SYO $10 DAO RAO
56 ETE ETS ETC
57 BT— BR— B THA
GROUPJ 58 XOCTAL YOCTAL ZOCTAL XOCTAL  YOCTAL  ZOCTAL
59 YYMMDDDHH TTSS5SS SOCTAL
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Table D-2. Ranger VII trajectory key definitions

Group A
Row 1 GME Universal gravitational constant times the
mass of Earth, km®/sec’

J Coefficient of the second harmonic in the
Earth’s potential function

H Coefficient of the third harmonic in the Earth’s
potential function

D Coefficient of the fourth harmonic in the
Earth’'s potential function

RE Earth radius used in the potential function, km

REM Conversion factor for converting lunar
ephemerides into km

Row 2 G Universal constant of gravitation, km’/kg sec’

A « . . .

B Moments of inertia about principal axis for

c the Moon, kg km*

OME Sidereal rotation rate of the Earth, deg/sec

AU Astronomical unit, km

Row 3 GMM Universal gravitational constant times the
mass of Moon, km®/sec’

GMS Universal gravitational constant times the
mass of Sun, km®/sec®

GMV Universal gravitationa! constant times the
mass of Venus, km*/sec®

GMA Universal gravitational constant times the
mass of Mars, km®/sec?

GMB Universal gravitational constant times the
mass of Earth—Moon, km®/sec’

GMJ Universal gravitational constant times the
mass of Jupiter, km®/sec®

Row 4 EGM Universal gravitational constant times the
mass of Earth used for scaling ephemeris,
km®/sec”’

MGM Universal gravitational constant times the
mass of Moon used for scaling ephemeris,
km®/sec®

JA Coefficient of second harmonic in Mars
potential function

RA Mars radivs used in the potential function

Row 5 ARA Frontal area of spacecraft, m*
GB Multiple of % of reflected radiant energy
MAS Mass of spacecraft, kg
sC Solar radiation constan! (kg-km/sec’) 10-°
Group B Injection conditions are vernal equinox Car-
tesian coordinates in a geocentric equa-
torial system, The principal direction X is
the vernal equinox direction of date, and
the principal plane XY is the equatorial
plane of date. Z is along the direction of
the Earth's spin axis of date.
Row 6 X0
Yo Cartesian components of the probe radius
70 vector, km
DXO
DYO Cartesian components of the probe space-
DZO fixed velocity vector, km/sec
Row7 TO Time of injection in seconds past midnight of
day before launch, sec
GHA HA of Greenwich at injection epoch, deg
GHO HA of Greenwich at midnight of day before
launch, deg
Group C Inertial position and velocity of the probe,
Sun, Moon and target body in a geocentric
equatorial system. The principal direction X
is the vernal equinox direction of date, and
the principal plane XY is the equatorial
plane of date. Z is along the direction of
the Earth's spin axis of date, Miscellaneous
parameters are also included.
Row 8 X )
Y Cartesian components of the probe radius
z vector, km
DX R
DY Cartesian components of the probe space-
bz fixed velocity vector, km/sec
Row @ R Probe radius distance, km
DEC Probe declination angle, deg
RA Probe right-ascension angle, deg
Y Probe space-fixed velocity, km/sec
PTH Pitch angle of the probe space-fixed velocity
vector with respect to the local horizontal,
deg
AZ Azimuth angle of the probe space-fixed veloc-

ity vector measured East of true North, deg
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Table D-2. Ranger VI trajectory key definitions {Cont’d)

Row 10* R Probe radius distance, km
LAT Probe geocentric latitude, deg
LON Probe East longitude, deg
VE Probe Earth-fixed velocity, km/sec
PTE Pitch angle of the probe Earth-fixed velocity
vector with respect to the focal horizontal,
deg
AZE Azimuth angle of the probe Earth-fixed veloc-
ity vector measured East of true North, deg
Row 11 XS . i
Ys Cartesian components of the Sun radius vector,
75 s km
DXS .
DYS Cartesian components of the Sun space-fixed
DZS velocity vector, km/sec
Row 12 XM
YM Cartesian components of the Moon radius
M vector, km
DXM } .
Cartesian components of the Moon space-
DYM . .
fixed velocity vector, km/sec
DIM
Row 13 XT
YT Cartesian components of the target radius
77 vector, km
DXT i
DYT Cartesian components of the target space-fixed
DZT velocity vector, km/sec
Row 14 RS Sun radius distance, km
Vs Sun space-fixed velocity, km/sec
RM Moon radius distance, km
YM Moon space-fixed velocity, km/sec
RT Target radius distance, km
vT Target space-fixed velocity, km/sec
Row 15 GED Geodetic latitude of the probe, deg
ALT Altitude of the probe above the Earth's surface,
km
LOsS East longitude of the Sun in coordinate system
defined in Row 10, deg
RAS Right ascension of the Sun, deg
RAM Right ascension of the Moon, deg
LOM East longitude of the Moon in coordinate

system defined in Row 10, deg

Row 16 DUT Ephemeris time minus Universal Time, sec
DT Adams—Moulton sfep size, sec
DR Radial velocity of probe, km/sec
SHA Sun shadow parameter, km
DES Declination of the Sun, deg
DEM Declination of the Moon, deg
Grouvp D General characteristics of the geocentric conic
Row 17 SMA Semimajor axis, km
ECC Eccentricity
B Magnitude of the impact parameter,* * km
SLR Semilatus rectum, km
APO Apogee distance, km
RCA Magnitude of the closest approach vector, km
Row 18 VH Hyperbolic excess speed, km/sec
C3 Twice the energy (vis viva energy integral,
km*/sec®}
Cl Angular momentum, km*/sec
TFP Time from pericenter passage, sec
TF Time from injection to pericenter passage, hr
PER Period, min
Row 19 TA True anomaly, deg
MTA Maximum true anomaly, deg
EA Eccentric anomaly, deg
MA Mean anomaly, deg
C3J Earth—Moon Jacobi constant, km*/sec’
TFI Time from injection, hr
Group E Characteristics of the Earth conic in the geo-
centric equatorial system described under
Group B
Row 20 X
Y Cartesian components of the probe radius
z vector, km
DX
DY Cartesion components of the probe space-fixed
pZ velocity vector, km/sec
Row 21 INC Inclination of the orbit plane to the equatorial
plane, deg
LAN Longitude of the ascending node, deg
APF Argument of pericenter, deg

**See Appendix A,

meridian plane of Greenwich with the equatorial plane. The principal piane is the
Earth’s geometrical North direction.

*These are Earth-fixed spherical coordinates in a geocentric equatorial system. The principal direction X is directed toward Greenwich and is the intersection or the

Earth’s geometrical equaterial plane. X, Y, Z is along the direction of the
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Table D-2. Ranger VII trajectory key definitions (Cont'd)

Row 21 MX Components of a unit vector which lies in the
(Cont'd) MY orbit plane and is normal to the radius
MZ vector R
R
M=WX _—
iR
i
Row 22 WX Components of a unit vector normal to the conic
wY _ RXYV
wz - IR X vl
PX . . . .
PY Components of a unit vector in the direction of
Pz perigee
Row 23 QX Components of a unit vector perpendicular to
QY the perigee direction, vector P, and being
Qz in the orbit plane @ = W X P
RX
RY Components of the unit vector R**
RZ
Row 24 BX
BY Components of the impact parameter B,* * km
BZ
X
TY Components of the unit vector T**
Lr4
Row 25 DAP Declination of the asymptote, deg
RAP Right ascension of the asymplote, deg
Row 26 BTQ Projection of the impact parameters B* * upon
the vector T, km
BRQ Projection of the impact parameters B * * upon
the vector R, km
B The magnitude of the impact parameter,** km
THA Angle between the parameter B* * and the
vector T measvred clockwise from T, deg
Group F Inertial position and velocity of the probe,

Sun, Moon, and target body in a heliocen-
fric equatorial system. The principal direc-
tion X is the vernal equinox direction of
date and the principal plane XY is the equa-
torial plane of date. Z is along the direc-
tion of the Earth’s spin axis of date. Mis-
cellaneous parameters are also included.

Row 27 X
Y Cartesian components of the probe radius
z vector, km
DX
DY Cartesian components of the probe space-fixed
Dz velocity vector, km/sec
Row 28 R Sun—probe radius distance, km
LAT Probe celestial declination, deg
LON Probe celestial right ascension, deg
A4 Probe space-fixed velocity, km/sec
PTH Pitch angle of the probe space-fixed velocity
vector with respect to the local horizontal, deg
AZ Azimuth angle of the probe space-fixed veloc-
ity vector measured East of true North, deg
Row 29 XE
YE % Cartesian components of the Earth radius
ZE vector, km
DXE
DYE Cartesian components of the Earth space-fixed
DZE € velocity vector, km/sec
Row 30 XT
Y7 Cartesian components of the target radivs
T s vector, km
DXT
DYT Cartesian components of the larget space-fixed
DIT 5 velocity vector, km/sec
Row 31 LTE Celestial latitude of the Earth, deg
LOE Celestial longitude of the Earth, deg
LT Celestial latitude of the target, deg
Lot Celestial longitude of the target, deg
RST Sun—target range, km
\.IST Sun—target velfocity, km/sec
Row 32 EPS Earth—probe—Sun angle, deg
ESP Earth—-Sun—probe angle, deg
SEP Sun—Earth—probe angle, deg
EPM Earth—probe—Moon angle, deg
EMP Earth—Moon—probe angle, deg
MEP Moon—Earth—probe angle, deg
Row 33 MPS Moon—probe—Sun angle, deg
MSP Moon-Sun-probe angle, deg
SMP Sun—Moon—probe angle, deg
SEM Sun—Earth—Moon angle, deg
EMS Earth—Moon—Sun angle, deg
ESM Earth—Sun—Moon angle, deg
Row 34 EPT Earth—probe-target angle, deg
ETP Earth—target—probe angle, deg
TEP Target—Earth—probe angle, deg
TPS Target—probe—Sun angle, deg
TSP Target—Sun—probe angle, deg
STP Sun—target—probe angle, deg

**See Appendix A,
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Table D-2. Ranger VII trajectory key definitions (Cont’d)

Row 39 PTH Pitch angle of the probe space-fixed velocity
{Cont’d) vector with respect to the local horizontal, deg
AZ Azimuth angle of the probe space-fixed veloc-
ity vector measured East of true North, deg
Row 40 R Probe radius distance, km
LAT Probe selenocentric latitude, deg
LON Probe selenocentric East longitude, deg
VP Probe selenocentric-fixed velocity, km/sec
PTP Pitch angle of the probe selenocentric-fixed
velocity vector with respect to the local
horizontal, deg
AZP Azimuth angle of the probe selenocentric
fixed velocity vector measured East of the
Moon's mean spin axis, deg
Row 41 LTS Selenocentric latitude of the Sun, deg
LNS Selenocentric longitude of the Sun, deg
LTE Selenocentric latitude of the Earth, deg
INE Selenocentric longitude of the Earth, deg
Row 42 ALT Altitude of the probe above the Moon's
surface, km
SHA Sun shadow parameter, km
AlP llluminated crescent orientation viewing
angle, deg
DR First time derivative of the probe radius
distance, km/sec
pDpP First time derivative of the probe radius
direction, deg/sec
ASD Angular semidiameter of Moon as seen from
the probe, deg
Row 43 HGE Right ascension of Earth in probe coordinate
system,t deg
SvL Declination of the Moon in probe coordinate
system,T deg
HNG Right ascension of the Moon in probe coordi-
nate system,! deg
SlA Earth—probe—Moon angle minus ASD, deg
Group H Characteristics of the selenocentric conic in the

geocentric equatorial system described un-
der Group B, except centered at the Moon.

Row 35 SET Sun—Earth—target angle, deg
STE Sun—target—Earth angle, deg
EST Earth—Sun—target angle, deg
RPM Moon—probe radius distance, km
RPT Target—probe radius distance, km
SPN Sun—probe—near limb of Earth angle, deg
Row 36 GCE Clock angle of Earth, deg
GCT Clock angle of target, deg
SIP Sun—probe—near limb of target angle, deg
CPT Canopus—probe—near limb of target angle, deg
SIN Canopus—probe—near limb of target angle, deg
D1 Radius of a circle (larget]) used in construction
of visible planet, cm
Row 37 REP Earth—probe distance, km
VEP Velocity of the probe with respect to Earth,
km/sec
CPE Canopus—probe—Earth angle, deg
Ccps Canopus—probe—Sun angle, deg
b2 Semiminor axis of ellipse used in construction
of visible planet, cm
D3 Distance from intersection of ellipse with circle
to the diameter {of the circle) that is
perpendicular to D1, in construction of
visible planet, cm
Group G
Row 38, Inertial position of probe in a selenocentric
39 equatorial system. The principal direction
X is the vernal equinox direction of date
and the principal plane XY is the geocentric
equatoria! plane of date. Z is along the
direction of the Earth's spin axis of date.
Row 40, Selenocentric-fixed spherical coordinates of
41, the probe, Sun, and Earth in a selenocentric
42 equatorial system. The principal direction X
is in the direction of the mean Moon—Earth
line. The principal plane XY is the mean
selenocentric equatorial plane. Z is along
the direction of the Moon's mean spin oxis.
Miscellanecus parameters are also included.
Row 38 X o
Y Cartesian components of the probe radius
7 vector, km
bX
DY Cartesian components of the probe velocity
DI vector, km/sec
Row 39 R Probe radius distance, km
DEC Probe declination angle, deg
RA Probe right-ascension angle, deg
Y Probe space-fixed velocity, km/sec
t$ame coordinate system as defined under Group B except centered at the probe,
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Table D-2. Ranger VIl trajectory key definitions (Cont'd)

Row 44 SMA Semimajor axis, km
ECC Eccentricity
B The magnitude of the impact parameter,** km
SLR Semilatus rectum, km
APO Apogee distance, km
RCA Magnitude of the closest approach vector, km
Row 45 VH Hyperbolic excess speed, km/sec
C3 Twice the energy (vis viva energy integral,
km2/sec2)
Ct Angular momentum, km?2/sec
TFP Time from pericenter passage, sec
TF Time from injection o pericenter passage, hr
LTF Linearized time-of-flight, hr
Row 46 TA True anomaly, deg
MTA Maximum true anomaly, deg
EA Eccentric anomaly, deg
MA Mean anomaly, deg
Cc3J Earth—Moon Jacobi constant, km?/sec2
TFI Time from injection, hr
Row 47 ZAE Angle between the incoming asymplote and
the Moon—Earth vector, deg
ZAP Angle between the incoming asymptote and
the Moon—Sun vector, deg
ZAC Angle between the incoming asymptote and
the Moon—Canopus vector, deg
DEF Angle between the incoming and outgoing
asymptotes, deg
IR Maximum B vector magnitude for lunar im-
' pact, km
GP Angle between the incoming asymplote and
its projection on the lunar orbital plane.
Row 48 OP1 Spacecraft nominal terminal maneuver first
pitch turn, deg
oy Spacecraft nominal terminal maneuver yaw
turn, deg
OP2 Spacecraft nominal terminal maneuver second
pitch turn, deg
Group | Characteristics of the selenocentric conic in
the specified ‘'principal plane'' coordinate
system
Row 49 X .
v Cartesian components of the probe radius
z vector, km
DX
DY Cartesian components of the probe space-
DI fixed velocity vector, km/sec

Row 50 INC Inclination of the orbit plane to the equatorial
plane, deg
LAN Longitude of the ascending node, deg
APF Argument of pericenter, deg
MX Components of a unit vector which lies in the
MY orbit plane and is normal to the radius
MZ vector R
m=wx R
[R]
Row 51 WX
wY E Components of a unit vector normal to the
wz conic
— RXvV
[RX V|
PX
PY Components of a unit vector in the direction
Pz $ of perigee
Row 52 QX Components of a unit vector perpendicular to
QY the perigee direction, vector P, and being
Qz in the orbit plane Q@ = W X P
RX
RY Components of the unit vector R**
RZ
Row 53 BX
BY Components of the impact parameter B,* * km
BZ
™@
1A 4 Components of the unit vector T**
TZ
Row 54 SXI
syl % Components of the unit vector 8;* * along the
571 direction of the incoming asymptote
DAl Declination of the outgoing asymptote,” * deg
RAl Right ascension of the incoming asymptote,**
deg
Row 55 SXO
SYO Components of the unit vector Sy* * along the
$Z0 direction of the outgoing asymptote
DAO Declination of the outgoing asymptote,** deg
RAO Right ascension of the outgoing asymptote,**
deg
Row 56 ETE Angle between the T vector and the projection
of the Moon-Earth vector on the R-T
plane, deg
ETS Angle between the T vector and the projection
of the Moon—5un vector on the R-T plane,
deg
ETC Angle between the T vector and the projection

of the Moon—Canopus vector on the R-T
plane, deg

**See Appendix A,
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Table D-2. Ranger VII trajectory key definitions {Cont'd)

Row 57 BT Projection of the impact parameter B** upon
the vector T, km
BRTT Projection of the impact parameter B** upon
the vector R, km
B The magnitude of the impact parameter,**
km
THA Angle between the parameter B and the vecior
T, measured clockwise from T, deg
Grouvp J Cartesian coordinates and epoch of injection
conditions in the geocentric equatorial sys-
tem described under Group B.
Row 58 XOCTAL l i X
YOCTAL Cartsian fo'mpc‘:nen.ts of the probe rcd:us vec-
ZOCTAL S tor at injection in octal representation, km
XOCTAL Cartesian components of the probe space-
YOCTAL fixed velocity vector at injection in octal
7ocTal representation, km/sec

Row

59
YY
MM
DDD
HH
v
§5558
SOCTAL

Epoch of injection

Years past 1900

Month

Day of month

Hours

Minutes

Milliseconds

Seconds in octal representation, GMT

Time past midnight on day (DD), month (MM),
and year {YY 1 1900) at which the injection
epoch occurs is the time determined by the
sum of HH, TT, $58SS and SOCTAL.

t1Principal planes:

Q Earth equatorial plane
C Ecliptic plane
O Llunar orbital plane

T True lunar equator.

*+%ee Appendix A.

Table D-3. Ranger VI trajectory constants and conversion factors

1 AU
Ellipticity of Earth

Atmospheric model

Speed of light

Mean Moon radivs

Equatorial radius of Earth

Conversion from feet to meters

Sidereal rotation rate of Earth

Universal constant of gravitation

6378.3149 km

1.495990 X 10% km
1/298.3

0.3048

1959 ARDC

4.1780742 X 107 deg/sec
6.671 X 107 km'/kg sec’
2.997925 X 10° km/sec
1738.09 km

D (R, ¢)

where

_ GMe JRE
~TRr [' T 3!

p R:
35 g3 30 sin® ¢ + 35 sin' ¢)

+

Constants Conversion factors Constants Conversion factors
GMsun 1.32715445 X 10" km"/sec’ Moon moments of inertia about A — 0.88746 X 10 kg km®
GMyenus 3.247695 X 10° km®/sec® principal axis B = 0.88764 X 10® kg km®
— 29 2
GMg® 3.986032 X 10° km’/sec’ L . ; fh M°'"8°L: 107 kg km
unar and solar ephemerides e Moon and Sun positions are
4, 03 X 10° km® ?
GMg_ 03503 X 10 km /:“ ] obtained from the joint JPL-STL
GM"* 4.900759 X 10" km"/sec ephemerides. For purposes of
GMatars 4.297780 X 10' km*/sec’ converting into kilometers, the
GMiupiter 1.267106 X 10" km®/sec’ conversion factors are:
Misan/ My enus 408645 1 AU = 1.495990 X 10°km
1er = .
Msan Miaren 332951.3 , _ er. = 6378.3149
Geometrical Earth model, used in Clarke spheroid of 1866
Merenf Matoon 81.335 locating tracking and launch- a = 6378.2064 km
Msun/ MEarih-doon 328908 ing facilities upon the Earth b = 6356.5838 km
Msun/ Matars 3,088,000 e* == 0.006768657997291
Msun/ Maupi cor 1047.39 Earth potential function:

: H R
|—3sin’¢)+EF(3—5sin‘¢)(sin¢)

R = geocentric distance

¢ — geocentric latitude

J =
H =
D =

1.62345 X 107°
—0.575 X 107°
0.7875 X 107

*3.0860005 X 10° km?/sec? was used for the premidcourse orbit.
*44 9007604 X 10° km?/sec? was used for the premidcourse orbit.
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APPENDIX E

Ranger VII premaneuver OQDP printout

HEACING
PRE M/C WITH

POST DATA AS APRIORI 17 NOV)

123

EPCCH
640702817,1956C00

101

PRCBE POSTTION ANC VELOCITY AT EPOCH
X=- . 4A336203F4,Y>-.,42062278E4,2x~. 14413192TE4
TTTDX=. TDE0TIS6E1,DV=-, BTI3167E],DI== 4179596 2E1

OTKHE

02

R PARAMETER VALUES

103

KE=,3986C128F6,RE=.63783173E4,GBMO0ON=,38917128E0

KM=.49026712F4,RI{11=.63T757069E4,LO{1)=,27705399E2

RI(3)=.63713898E4,LA(3)= -35118@06E2yl0( 3)3,24319445¢E3

RI[4)=.63725939E4,1AT4)=-,3121194T7E2,1004)=,13688761E3

RI(571=.63754893E4,1L0151s.2T685391E2

ARMOON=3.567,MGMCCN=3T4. 1

RSTO
ESTI

P=1735.6
MATE THESE PARAMETERS

XyYypZsCXyDY,DZ KESREGoXMRT(L13,L011)

RI(3) (LAL3),L003),R]1{4), LA} 1006}, RI{5I,L005]

COVARTANCE MATRIX OF ESTIMATED PARAMETERS

RO1

2346T70572060201750161206/8

6347430444545801467110646/8

534%50664T7174601567325322/8
2226536712531674614475012/8

2226T416T43616T34015C444/8
221466313265165677051124/8

206673231C44153231013454/8
573452674661540567670226/8

17563147315514257101146C78
202426456474147731714456/8

4C0AS00CCCAC420€Q00CO00C/E
57152246666453655771135448

4000900CC0C04CO0BCC00C0CO/8
561470352761526015564246/8

170702301363135637772532/8
16471167616713157043650074

174536073330141112712336/4
171435437644136455704326/8

ROZ

575446500556542712757472/8
534743044454601467110652/8

171422775276136146060132/8
2354263511702C2131750C7C/6

23456442616T201C045166762/8
522756242356567430024346/8

622T54T4T711456T76233TT7424/8
621557006425566T7303330464/8

5L666114470655376345171278
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JPL TECHNICAL REPORT NO. 32-694

CASE 1 SPACE TRAJECTORIES -

EPHENERIS TAPe IV wITF WSRS VELOCITIES. 8-8 IS

GFE  .39860146 6 J L162345CC-C2 H -.574595999-C5 D .78749599-05 RE  .63781650 04 REM .63783098 04
.. & .66703998-19 _ A .BETB2497 29 B .88800499 29 C  .BBA3T498 29 _ OME  ,41780741-02 _ AU _,14959900 Q9. —
GPM 69026944 4 CMS  .12271544 12 GMV . 32476952 C6  GMA ,42977799 05  GMC .37918700 08 GMy 126710462 09
- EGHM_ .39867333 FGH - §3CZTTT9 34 JA__.29290CC0=C2 HA __.£0CO00C0 00 DA .00000000 GC .. _RA .34170C00 04 ————
ARA 35670 B .383c2165 CO  MAS .37410C5C €3 GB1 .0CO000CC 00 GB2 .000000CO GO $C  .1020000C0 0%
TNJECTICN CONCITICNS MOON 2356664502572020000CCC00 J.D.= 2438605.22217592 JULY 28,1964 17 19 56.000

K3-.4p336137 Th  Y¥e-.42063469 G4  10-.14413987 04 OX0 .76601055 01 UYO-.58712140 01 D20-.47797493 01
QN[ .£0COCRLD_OC SGC L0C0CRCQC NC_ 10 .6239600¢ 05 GHA , 20638174 €3 GHO.,305406¢

i = 77 GECCENTRIC
2 02
EARTH IS THE CENTRAL BODY FOR INTEGRATION CONELL EQUATIONS DF MDTION

o CARTESIEN ___
DATE OF RUN 1117644 CCLCOC

T KRS, € PIN. T0.TED SEC. 23566665C2572020CDDDOCUU 3.D.= 2438605.22217592

€ DAYS JULY 28,1964 17 19 54.000

GECCEATRIC EQUATORIAL COORDINATES

z X -.483346126 (& Y -.42062467 T4 T 7 -.14413981 C4 DX .70601CS52 €1 DY -.68712138 DI BZ -.4T7797492 0}
+ _ .. R ,65678442 U4  CEC -,1267788C 02 RA  .22103¢C4 03 ___ Vv __.10950C99 02 PTH .13272048 01 AL L11625195 Q03 . .. .. ___
R .&567644C C4 LAY -,12677881 C2 LON .1464B304 02 VE  .1C533192 Q2 PTE .13797452 O} AZE  .11737655 03
—_ (XS -,BB4S2€9C G #1132574C €9 IS .4911330C 08 DX5 -,2372251% G2 DYS -.15814255 02 DIS -.6B579680 Q1 . -
XM, 3B24658) £ .30198953 C5 IW -.5CB45669 C5  DXM  .82773605-C1 DYN  .93298925 00 DIM  ,.39361316 OO
XY _,38246583 T6____ YT -.30198953 Q5_ __IT -.50845669.05 DXT _.B2773605-01 _ DYT .93298925. 00 OIT 39361400 . .
s RS .15188914 C9 VS .29323712 C2 RM  .387C1CB1 G VM L10159979 01 RT .38701081 06 VY ,10159979 01
s _ . GED -,12761458 G2 _ ALY 19047778 &3 L0S .2B162C25 03._ _RAS ,128C0198 03 RAM ,35548537 Q3. LOM .14910364 03 R -
= DUT  .350C0800 02 DY  .375C0CCC 01 DR .25362648 CC SHA  .652039646 04 DES .18B65618 02 DEM -.75493738 01
- 0AC  ,£00C00QC LU CCL ,B1TC456C C2 . MCL -18330591 o3 FCL .18380597 03 _ . . e e .
GEDCENTRIC CONIC.

EPCCH CF PERICENTER PASSAGE 235666l|5CZ‘|7202760531550 JoD,= 2438605,22185045 JULY 28,1964 17 19 27.879% ...

SPA 26955725 (& ECC  .97564846 00 8 .5912 SLR  .12968310 05 APO  .53255040 06 RCA .65640768
... VR ,13509317 0g. €3 -.lh197266 oL c1 .7]391»60 QS __TEP ,2832070%1 Q2 TF -.78113059-02 PER _ .23213236 ¢
TA  ,26875432 CI  PTA .GCOO0OIC 00 EA  .29B42718 00 MA  .T26B4483-02 C3J -.18712+25 01 TFI  .0000CC00
AL VECTCRS MEFERENCED TD EARTH EQUATOR PLANE
- X -,48336126 04_ Y -.42062667 04 _ 7 -.1441398] C4__ DX 70601052 31 ... DY -.68712138 01 07 -.47797492 01 . .
INC  .2B956008 02 UAN .17(40877 02 APF  .2C426936 C3 Mx 66197685 GO MY -.51283272 00 MZ -.43153523 00
i X _ .14187853 CC __ WY _-.4€288231 €O . Wl .87439167 00 _ _ PY -.61101013 DO P? -.198993B2 00 _
X ,6267395C €O €Y -.64218868 CO QI -.44135136 CG RY .124D6851 00 Rz -.98000074 00
. BX -.62673951.C0 . BY  ,64218888 00  BZ 44135136 CQ.___ X - 62347925 TY .78183989 09 I __..0000000¢ 00
= DAP -.11478126 02 RAP .21B57C&6 €3
BTQ ,52789164 05 €RQ -,2662T19C $5 _ B .59124471 C5 _ THA .33323333 03 e _
. HELICCEMNTRIC [ S - EQUATCRIAL COORDINATES ...
X _.BA4B7856 08 Y -.1132616C 0% .2 -.49114741 08 DX .3€782620 €2 DY .89430508 01 0z .20782188 DF
R ,15188%93 9 LAT -.1886609C C2 LON . 30799543 G3 vV .32122681 02 PTH .19253932 02 Al  .78943390 02
B _ _XE  .88492690 08 YE -.11325740 C9 IE -.491133C0 08 DXE 423722515 02 DYE .15814255 02 DZE .68579680 Ql1._. _ ... .. .
4 XY .848875155 CB YT -.11328760 09 IT -.49164145 C8 DXY .23805288 02 DYT  .16T47244 02 0ZT ,.72515811 O
. LYE -.18845618 02 LOE ,30BCO198 Q3 . LTT -.18852131 ¢2 LOT . .30811451 03  RSYT 15215119 09 VST .29995789 D2 S
: EPS .8312079« G2 ESP ,27453512-18 SEP  .96876744 02 EPM 48837764 02 EMP  .73205182 00 MEP .13043C20 03
. _ . _BPS 13183428 L3 MSP ,10992114 0G. . SHP .48055927 02 . SEM 13256592 03 EMS L.47226739 02 ESM 10698938 00
. RPM  .3913029C C6 SPN  .65231538 (1
— SAC .5B3C2418-10 JRPT . P, _ - —
R GCE  .27829544 €3 GCT  .28210141 03 SIP  .13157479 €3  CPT .9CC11781 02 SIN .89757295 02 01 .13324878 0O
N REP 45476442 D4 VEP .1095009% 02 CPE .8(3980s6 02  CPS .76802219 €2 D2 .B29358467-01 03 ,53185ty1-03 . . .
CASE 1 SPACE TRAJECTORIES 2

“"T DAYS 16 WRS, 54 FIN, 36.000 $EL. P35 EEE5TEC43202000000000 J.D.= 2438605.92615926 JULY 29,1964 10 14 32.000

- GECCERTRIC EQUATORTAL COORDTNATES
TR TIY5%49425 06 YT LeTASTA5 05 1 L 18473311 04 oX L.1a89TT9% 01~ ~DY T.99702387 06 I TZ8791305 00
R 16767379 06 CEC 26824884 C1 RA_.21816481 02 v 17964577_01___PTH .76221015 02 Az .61145263 02
R . Te7TeT379 C6 LAT .26824893 01 LON .28109G27 03 119668473 02  PTE .B3874255 01  AIE 21099323 03
XS -.89930662 0B ¥S_ .11228674 09___ IS 08 ogg_—;_zg;u_‘rga 02 _ DVS -,16074298 02  DIS _-.49705388 01
WM ¥ .26705007 05 C5 7 DXN T, 81249022-01 T DYM.93247216 €0 DIW  .40971036 00
o XT._.38253C37 36 YT _.26755C07 C5 IT -.26342825 05 DYT .93247216 00 _ DIT__.40971036 00
RSTL15187753 09 VS T 293775473 AN 30436517 06 RT  .38436517 06 VT T 16217477 01
GED _.27007429 £} ALT 16129563 06 LOS__.27965097 C2 _RAS ,12869130 03 RAM ,39934220 01 LON 26326722 03
OUT . 35000¢30 02 0T .480000C0 03 DR 17447587 Ol  SHA §192291 06 DES .18699395 02  DEM -.3929899%6 01
DAL .2QP0000p GO _ CCL _.25839182 Q3 MCL _.91099353-01 TCL_ .91099353-01.
I _ GEQGENTRIC CONIC .
EPOCH OF PERJCENTER PASSAGE 235666450255262624200000 J,0.= 2438605,22211988 _JULY 20,1964 1T.19 51,138
SHMA .26C996B1 06 ECC .9749484% GO B .58C53717 G5  SLR .12912957 05 APC .515645525 06 ACA .65383769 04
WM _,13918465 00 (3, -.15272273 Gl C1._.71743458 C5 _TFP__.50880841 0 TF -.13449192-02 _ PER .22116275.05 —
TA T.16120573° €3 FTA  .0DCOCOCCC 00 EA WA~ L16516572 6, T3J -.19367272 61  TF1 .16910C00 02
- *_‘" - AiL VECTORS REFEAENCED TO EARTH EQUATOR PLANE
X _.15543425 06 Y 262245145 05 2 .78473311 04 __ DX 14697794 0L DY __.99202382 0O nz 228791505 Q0
TRC .28968483 G2  LAN .L69615C0 02 APF . 20433545 03 WX T.3%646309 00 MY 80472331 00 48206176 00
WX__ 214129266 00 5326051 90_ _PX =, 76633964 00 PY -.61064791 90 pz,_ 9958125 00 —
X .82670557 00 236064 607 RX ™ .15608730 00 Y .12437616 00 RZ ~.91988126 00
8X_-.62670562 00 AY _.64226069 €9 By _.44129459 SO TX -, 62318560 00 IY_ 78207397 00  TI._ .Q00 00
TTDAP -.11512473 €2 RAP 21854514 {3
BYQ .51833274 G5 PRQ =.26144841 C5 B__.58053177 €5  THA ,33323350 03
HELICCEATRIC - _ EQUATORIAL_CODRDINATES
_X__.90086156.08 ¥ =-11222450.09_ I —.48684344 C8_ rJI ,24908567 Q2. _ DY 1706632102 _ DL _.J2584570.0L. . . —
RT.15192115 09  LAT -.186907C1 02 LON 30875511 C3 231118692 02 PTH -.21221398 00 Az .75819031 02
___E_A.Q}_lé,_z_ﬂ - YE ~.11228674 _as._zg_-,.'-_wzm _,.zzzula,a_u__n&”.xéouzza . 92_,D1£,7Jb910,5}ea‘_u__.._
X7 .90313192 08 ¥V -.11226034 69 T.4BT18734 C8  DXT .23437539 02  DYT 17006770 02 DIT .T73802492 01
. L\JE -.18699395 02 _ 10E _.30869130 (3 LTY -.18682388 02 LOT . 30881663 03 _RSI___.HZUHO& 99, )(ST 229883381 Q2 —_
FFS  14BB9467 03 ESP  .605708C2-01  SEP .10504347 €3~ EPN  .14741079°03 EMP .13569370 02  MEP .18399835 02
_MPS  .13769965 Q3 MSP _ .589$33450-01. . SMP -‘IZZAléﬂ 02 __SEM_.A12406926_0Q3 .__EMS _.55830766 02 _ ESM .12012787 OO0 .. -
RPM  .23233(52 06  SPN .727C9513 T2
— SAL  .58278449-10
BCE 10160817 03 €CT .28169927 03  SIP .137271C3 03 CPT .92006943 02  SIN 91578325 02 D1 .2244279% 00
REP_ .16767379 06 VEP .17964517 Ql__CPE .97489637 02 CPS _.76876923 02 D2 .16698327.00 D3 .18489126-02 .
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R W MATRIX ITERATION MNUMBER 3 -
x Y 2 ox oY oz KE RE 3
X 19154555 08 .16741708 08 .59542163 07 —.19726707 11 .195B0438 11 .13524258 11 .41073193 04 -.41785439 05 ~.70A1T6T4 04
A 216741708 08 . ] 7.5_{61_5_(?&‘_;5254167}1 G -,17312694 1) _L17205844 11 ,11BT7047 11  .36100596 06 -.42178537 05 -.6251 - SO
z -59542181 07 .SZSIAY 3 «18784168 €7 -.61685632 10 .612!9“75 10 .42301119 10 .12847413 04 -.14450799 0S 04
=213724787 = 618! ~«]3987117 14 - - 821 8o )
oY -19580438 11 .172058‘& 11 .6128%4C5 10 ~.202§9107 14 .20!07’056 14 ,13884666 14 -42!71'“3 09 - u
__Dl ——.»13524258 11 L 11677047 11 ,42301119.1 12947117 14 .13885666 15,,;95!!92!4 13 _.29118683 09 -.32 7 —
+41072153 06 .3610(596 06 .12847413 04 42446945 09 2171913 09 .2911 3 09 .88525B44 04 ~, 10038295 04 -.15440243 03
85 42178537 05 =.14450799 05, 42186699 08 -.47999416 08 - :JZﬁBﬁBH 08 -.10838895 04 ,1075178) Q% B _
82519884 04 72664378 6T -.72732084 07 -.50!961]1 07 -.15440243 §3 .64789592 02 2

22009443 C4
4

<.892
l1(01<-53505125 04 4903715 C4  .I12345TCR 04

36292 01
~11682776 06 .51575959

AlL3- & 28
LE|U3 228749460 07 -.23843494 07

95258858 06
05 =,44438734 05 -,15151528 Q%

- 42053299 D .
LAI047- 80839883 05 —+33303468 04 - 13233044 03 —Teses a1 09 L19445543 09 .24790506 0%

— LO{C4-.32107281 07 =3 L7 -.11006488 07
RI{05-.927T4377 04 -, 81517887 G4 -.28621404 04
——L0i05-.23627786 08.-.20948191 08 ~.75550375 OF .

XK RI1011.

o401y

473743 07_

«95505702 g1 -.3022

83873558 06 .11865343 07 .16862749 06

3323175 C9
10043651 11
+29611781 10
4331924 (08 -.48279514 08 ~.32

13566611 09 93138268 0B

28501122 10 ~.19492803 10

423591544 14
+97198157 07
24273049 11 -.Z'M!Dl"l 11

RI{E) AL LEIo3)

2907

a2 701 ¢3
-12280107 Ol
| s16112027 07_-,’1132”16!,99 158712906 09 -10036812 09 .40269080 U

.29161051 06

10269280 11 —.70474680 10 -.22093307 06
-.57581661 05
35,

E 36
+67651372 a7 -.13003110 03
02039 11 ~.81203701 04 .224AB180 D& .A3S12659 04

RI{0AL

+53557029 03 683
=+ 4634679704 -.58973245-02
2 RH069294-01 -, 30424697
-.31267651 & ~.T7119345%
225578401 06 L 93750950
‘-70150617 05 -.1517149¢
12844031
.l!&!ﬁﬂl’ D5 (17216724
215824425 D6 .52“'.10
-+11010822 03 564794 01

—LALO&)  ___ i0f04)

— X .-a93393917 Q4 -.5358512B 04 -.26963463 D7
Y -.BI3EE157 D4 4903715 04 .194658292 07
I _=.302469B3 04 . .31234708 ﬂL,,.lﬂllZ!ZT £7

227508 08
DZ  ~-.70022332 0T .1686274% D& .10016812 09
~a22907701 03 _.1228Q107 01 . .40269080 03
RE <63557829 03 -.4634679T-04 -.24069294-01 -
— 6 . ..10891683 02 -.589732645-02 .3D§2§697 a1 -
04

xn -17783807 03 .20204035-0.
——ARI{0L} =

LO(011.10491105-01 ,45283580 04 34349497 09
~— AT 1034467953310 03 -,000Q0000 G0 -.00080000. Q0

LALD3].54251752 05 .0000CCOQ €O
——0103-, 24744729 Q5 . 0COQUQAQ0 0O
RI{04-. 36557857 02 .DOOUUODD a0

= 494 ~.000Q0000 A0
LO(04-,78394322 04 .OOOOUDOD 00
———R1{05).35506251 01 .000OLNOD Q2. .000HA040. 00
LC(05}.521562889 04 .CCOOOGOD 00

ox +95505702 07 -.83473558 0& —.43386368 09 ~.13323175
= - 411566611 0
+93138268

91105-01 -.675%331¢

.00000000 00 -.11055974 07
0_0¢ -,58088714

BOODUUOO 00 —-696596!1 Dl

- ~a4593; 212294051 Q6

-00000000 00 —.26902512 Oh 50487974 06

-00300D00 0O -.56900229 04 .75987527 06

«12964530 06 -.97956612 07 -.28749440 DT
+11682776 06 -.88458T2T 07 -.!3!‘!‘96 07
41575564 =+31471749 D7 -.95258858 06 -
+10083651 11 ,29611781 10
=.1024 =
TOAT6680 18
—422093303 D&
-25578481 06
«55750958 D4
54251752 05
anmmk

19492803 10

57581661 05

70160617 05

5171494 04 _

24744729 05 -
0000

-29141051
— 31247451
T1195455

00000000 00

-.48853299 D5

-i443!7!4 05
1515A8 OS5
-65633925 08

gzna
749790 08
0093035 04
29321792 03
212644031 02
+36557457 02
00a0a ab

«36439403 05 -.32107281 QY
=p33303448 06 -.33059754 07
—.l!Z)!I&A Q5 -.11c08488 07
~.T6865591 09 .Z!!!JSQ! 10

473307
T423 1

» 24790506 Q9

-=11954303 04 ~.‘1000436 [} N—
S 0

+18624825 03 .
_»17216734 03 521 ll# [
=+ZIB0B4IS6 D4 -.T83194322 04

200440000 00  .80£00000

+00000000 00 .00OOODGO

o0 a0 [
214326128 05 ~.11055974 D‘l -=32088714 05 -.69685482 A1 -.4593!1!0 03 -.2!!02!11 o4
06

-87220782 08 .34037497 QT
47237 0B

w34 7. 81 6051
~18757040 G4 ~.71253333 Q8
R

o
=

15711554 08
18031964 0%
+16492817 08

60562039 01 -.1460%003 03

RIIG5) 1CIo5}

+18757040 04
211253331 D5
<38935705 04

6343
44320791 D&
0736919 D2
12676213 05

50487974

12 Dé
-.“ums 07 -.15711554 .1 I

+285434308 D6 .44320791 06
122

40580919 08
~aTD194T21 03 -.23304095 04
~.82803253 06 -.28910342 07

189219720 08

-.92774377 04 -.23627786 08

FISTTEST 04 -.20988391 G8
T228621494 G4 -, 75550375 €7

TTTEY OTISBIST U 74273043 1T

DY -.96253478 07 -.24450178 11
7 ~16802039 11
XE 23003110 03 -51201701 os
RE )

G .78564794 01 .03518659 an

XN .35506251 01 ,521462889 04

lﬂ")l).OOOUOBUO 0C .0CODCOCO 00
e RB1{03} - 9 04

9
14605003 03 . 75987527 06

10736919 02 .12‘676213 OS

18021964 05 -,16492817 08 0

LD[C‘-.Z!?OABﬂS 04 —.289]03#2 07

5 9074 4 8 Xi
Lc 05)-23!01370 05 .9107814% 08

.-CORAFL AT IONS AASFD ON & MATRIX . _

FTERATIGN KIMAFR 3 .

X Y b4

oXx oY 02

KE

RE 3

.IUOOODEO 01 -.95762865 00 -.99467120 0C
39762865 00 -,1¢00Q000 Q1 -,99477!

I .99667]20 00 -,99877532 00 ~.10000000 ﬂl

—— DX 9987736 |

~+99901225 00 -.99940048 00

- —a299920688 00 -.99900027 00

KE  -.9%871091 00 -.9993587% 00

RE _ _.92195924-01 .10594816 0O

6 51944275 00 ,42395924 00

99800976 |70
997545835 00
99703074 0C
10176058 60

RI{01).31903145-01 -.27724722-01 ~.5935095x 01
—L01011.33284533-01 -.27623809-01

RI{03-.24781029 00 -.2%422824 00 -.253543309 Q0
—LA{G31.23997148 00 ,24670210 60

101031.84501828-01 . 7978504101

+ 24607440 A0
-89359913-01

-21854919°
LAIC4-.35005514-02 .15283536-01 .17025743-02
— LOIOS)LT7TATASO=01 .%1141477-01. .AS0A3AA4-QT
RITD5).39364184-01 .40342949-01 .38758436~C1
&

532 00 _ 997992956 00 -,99940044 =

-41640901 00 ~.41870664 OO

L99875736 00 -.99901225 00 —+99920688 00 -
7 00
.99683710 00 —.‘“050976 BE —.99765!35 0y -

—+ 99908656 DO
99341986 CD -.10000000 0O} -.99993512 bO -
«99968656 00 -.99993512 00 -.10008000 D1 -
~998461316 Q0 -.99956177 00 -,39942B22 DO -
~e90044250-01  .10323257 DO 16117726 00

99!71091 00
92935879 00
.99703076 o0

L .%2854116 00
39956177 00

199942022 00
+10000000 01

11109888 00 -.

«9219%924-01 .41944273 00

. 94816 00 395934 00
«10176058 00 .ﬁll;UQDl o0
= 4

4.103212&7 00 .42229067 00

-L0117726 GO .42204042 OO _

<5528
.39!95572—ﬂ1 +39825780-01 .40517027-Q1

+45341465-01
+%70281R9 08

42229067 00 .42204082 0O -ﬁ2725097 DU 16251.0. o -
=. 1585 ... 45943855

»48306773-02 -.68859813~02 ~,18171167-02 —.!395#.24—0! 11631662-07 .3’955!53— 04
6€3480179-01 _.iuumzz 02 ~.7045483179-D2 —;1155357 -02 - ~12524573-0T7 4273956404
+25635647 00 -.25277166 00 -.25129203 00 - 25177346 Q0 15488450 0
,uunu Q0 .24521T01 00 .24369713 00 .25142911 00 -.25413413 00 -.15541981 Q0
-B4196614-01 .01656887-01 .8087209. -01 -T8424614-01 .B6928580-01 .350745958-01

- —~169432] 7191456, 40, - 4531 -0 =, =
-29974013-01 -.76407105-02 —.lﬂ.csb}h'ﬁl +26139209-02 ~.31647849-01 78978166~-02
19465=01 - .74112535-01 = .ARA08219-01 .TSAIPBN2-0]1 -.16157074 0f ~.14384030-0)

+19693418-D1 -.37934817-01
~+22907054 00 ~.22784%47 0O

2540 A0 57281470 Q0 .57R0191R {1 —.5A290902 57134220 00 .S48S5149 GO
XK. RYIOI) L0101y, Y403y, . . aAfoly  ictam — RIZ0AY . 181041 101044
—X 08 00 .31901149~C1. .132B4533-01 -,24781029 00  .23997148 00 . .B4AS01A28-<01 17912115 OF ~.35005514-02 . .7T747850-01

Y .l‘"sl)l'l 00 -.27724722-01 ~.27623809-01
— .. _AJ 72373 DO ~.59350951-01 :

DX 15850304 00 .48306773~02 .51810022-02
— DY . IT103240. = =

Dz «16956630 00 —.l‘l7l167>02 ~.17453571-02
— KE__ JIB257195 00 -.13964R24-03 ~_34552831-03

RE 45963856 00 .11631662-07 .12524573~ 07
— & . ~.21264 .00 .39955953-04 427319544~
KK -.1D000 01 -.39425433-07 ~ GZUileZ 07
~07 -.16000000 01 ~.9728

g
Ny
Lu
»
P
o
uo-a‘r.

~.838RO379-D1 - .25381I0% O

11984 Q0 - =
-07 ~.97281984 0O -IDMDODO 01 -.80000000 G0 -,00000000 00
] o0 ﬂ 0a

102!
254220824 00 .246;0210 90 .T9745041-01

+24635647 00 +23848784 00 -.B4196614-01 -

17346 00 24521 7-0,
251292083 00 ,24369713 00 .A0872092-01
-.258A94278 06 .25142911 D .TEA24A14-01
25177348 00 -.26413413 OC .46328550-01 -~
~15484450 00 -.155419B1 OO .50745998-01 -,
+42573335 00 -.435602355 00 230838546 ag

000

00 -

o~ AII03}.425T) 000 Q 9
1A403-.43560355 00 . 00 - 0 -. 100000
an 6235(104§-ﬂ; 44822

-Ol - 00000000 00 00000000 00 ,93310398-03 -.321869
.0A000A0A Q0 . 67624015-03 9

on
00000000 €0 -.00000000 00

L0104162236020-01
— RIINS-.459378543-02
LCI05-,40986422-01 -.00000000 QO

-.00000000 00

aeoanQea 00 -.o00b0GO0H A0 - .93A3RT19-0)

4 02 10544722 00
-23795472-02 —.57233132—02 -21369685 00
-29002647-03 .42963379-01
~49812971-02 -.05256042-02 .22202257 00

80
—.T518T440 Q0

-18549397 DO

40T440 00 .893589123-01 . 17730136 DA

-16114873 00

-16949210 00
17191456 00
«45318575-01
-5275844T-01
-l!ﬂ!!!ﬁl-ol
.DODODGDG OD
-93310398-03

1
5822764-01 -.321B5985-02 ~.2319408

«18670354 00
+10000000 81

»31911825-02
»21286701-01

~152835356-0L  .91161477-01
-17025T48-02 .A5083584-01
.2997&013 01 —.S!ZlHAS-Ol

3501
-.ulossn—ol -6'60.219—0]
«26139208-02 _ .73839802-01 J—

—+31647849-01 ~.16157076 OO
- TAQTA1AL-02 ~.1438%034-01
+31456604-01 .42234020-01

00000 o0 -.DO00QR00 OO
000 00 -

.1055§112JD 221369685 Q0

80654521 0D —.T7519T440 00

175697878 06 ©10000000 0}
122937321-07  (ASTSTSAS-02
»15287360-01 ,32071232-01

RIIGS) 10t85)

1_»36642560 00

TLETZ41470 00
57803934 00

</ €m0

3. 1
+38758436-01
. 398 =

oy =39825781-01 .57134220 00

07 -40517027-01 ,56855149 00
XE =45341665-01

RE ©19693618-01 -.
G -.37934817-01 -.227!

KN -.43378561-07 -,40588422-01

009000 00 -,0€000000 90
mw1~ ucncoooc 00 -.ncoonooo ac

I.A(ﬂl) 29002667 03 -.552560’02 02

£0103),42963379-01 22202257 00

RI{C4),31911825-02 .21236701 =01
4 9

a — -
LOIC4}.45757545-02 -120712!2 01

03~ 034-08
LO(05-,462530%4-01 -.10000000 01
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____RAT PRE M/C MITH POST. DATA AS APRIORI 17 NOY

TTERATION NUWBER 3 EPOCH 64707726 171956.0606  CLOCK 143720  SO05 .10197 62  0QS0S .10435 02
- g oC STDEVDQ o ¢ NEW @ TTTTNOMIRAL @ DQ (NOM) -
7887396203 L68321287-01 -,48316127. G4 -.48316123 04 -.$8336202_04 18115352-02
Y ~.95926800-03 16873465 00 =.42062469 04 ~.42062479 04 ~.42062278 04 ~.20080566-01
o L C16497839=02 _  .15C11B82 00 .. =-.14413982 04 -.14413998 04 _ -.14413927 04 -.T1258584-02
ox .18244558-05 . 16218855-05 70601055 01 .70601073 01 .70601156 01 82254410-05
_____44n1<______A‘5534&559—n§~_f,4,,Jzznazﬁn:uzg_(ﬂuﬁ;snzxzxﬁognl_,gA_—4§A112135_oLW, -.68711167. 01 03 TS6h-03
07 .31351139-05 -36305674-03 --4T79T493 01 47757462 01 47795961 01 -.15002489-03
KE__-.53 = 0146 06 129860
RE .15257336-03 .36299631-01 .53153093 04 .63783100 04 .63783173 04 —.T3242188-02
I G - J7723476-04 L29962612 Q0 38302165 00  .38294392 00 38917128 -,62273591-02
[ .12872056-02 ~16693766 00 49026944 04 49026957 04 +49026712 04 1 24475097-01
5741
RT L11554015-02 31962442 00 L63756511 04 L63756523 04 .63757069 04 —.54626464-01
Lo 1422C297-04 21477894602 27705561 02 27705576 02 27105393 02 17644017-03
STA 3
T L77e3il19-04 _  LSRL3TI9)-01  .63719890 04 .63T19891 263719898 04 . —.4T7138472-03
) 2280404306 -73875037-03 ,35118841 02 .35118841 02 .35118806 02 +34809113-04
. C19371587-05_ .A2449276-03 _ _74319465 03. _ .243194A5 03 . .24319449 01 .16403198-03
STA &
RI 14137724=03 57807282-01 637258450 04& £3725850 04 £372%5919 04 -.B88500977-02
LA .96984683-06 L 17342942-03 -.31211879 02 ~.31211878 02 —.31211947 02 +68664551-04
in 32252007-05 Lb423B386-03__  .13688T73 03 .13 03 _.1368A .12seasol-@y
STA 5
"Rl -.15A9A8721-04 ___ .2949288T-01__  .637548B27 04 .63754E26 04 . _..61T754R93 04 . . -.AfS28320-02 __
Lo L23796551-05 .61779560-03 .27685598 02 .27685600 02 27685391 02 .20909309-03
e COVARIANCE_PATRIX_OF ESTIMATED PARAMETERS = TERATICN _NUMBER 2

X ¥ 14 DX (44 [:24 KE

RE [

TR6677963-07 ~.63085758-02 . 30632731-03 .208671369-05 _10957668-0% —.13371846-04 .56456436-01 ~.13415631-02 .51077853-03

30632731-03  .49865839-02 .22535660-01 ~.24350192-06 -.28655974-04 .23600843-04 34645735-01 -.22596328-02 -.16942589-02

<20867369-05 .58093139-06 -.6586)1075-08 .19014308-07

1043212-05 -,24350192~
. 668~-0% 0972-04 -.28655974-04
Bl _ -,13377846-04 4366729-04  .23500843-04

]
¥

X
Y -.53089756-02 .11823274-01 ,49885839-02 -.31043212-05 -.23570972-04 .2&966729—0& -.11117983 00 .88521%90-03 ~.12048698-02
T
X .2111‘945*06

215235398-06 2479973405

-.41968200-05 .29590266-0é

-104 - 6
-.12903219-06 .21442155-06 -.26689595 03 .93396261-05 .45702814-05

RE_ -.13415631-02 8521590-03 -.2259632B-02 ,79235398-06 ~.41968200-05 .93396261-05

KE 5645643601 :1117953 B0 .34649735-01 -211[ 945

[ «51077855-03 -

).(. 2418519687-02 -.51825403-02 .11B70358~
RIT01-.11450525-02 .82417164-02 .386685B0-

o

.46625326-05 .10621712-04 —,088637199-05

«79711918-05 -

)

-16563406-03 -.26889595-03 23465833 01 -.11756211-01 .65221256-02
11756211-01  .13176632-02_ _,97060890-04
70486807 T, 15943580-02 . 247199734-05 .29590266~06 ~ .45702814-05 .65221256-07 L9TG60890-04 .89775812-01
.13448153-01 -
L76118619-0k .97390784-0% .56008875-01 AD580537-04 ~.5319

137924902 .44422620-02
61-03

39215723-06

LO(01).61324203-04 -.12792243-03 -,}6811770-03 3225838007 +36663976-086 ~,35542113-06 .59361497-03 .

RI{03-.34721164-03

3 63-04
8531289-03 -.41082807-03  .40261963-06 -.15548962-05 .331B3475-05 ~,96134206-02 .24052494-03 ,32125143-04

LA{03),23237719-08 8391946-05 ,125645B1-05 .20218015-08 8 -.87654296-08 .15511 =15129666-05 ~,28041700-07
LU(O!D 273 .25684303 04 .36894302-04 -.73127 ] 35-07 -.16555971—06 .31833395-03 -.2031'0296 -04 .30281011-05
-72365639-0 7 5 3s

9805 —
.20075231-04 -.20247408-07 -
.205&3318 04 .32528309-04 -,57937016-08
R1105-,35570747-03 .42651425-03 .9653285L-03 .54339592-06 -.43325225-05

. 1]
.663183‘5—05

058~
04 .26220665—05 +18060700-05

. 4735-04 44901486~
5566TA3T-02 .36458491-03 .81797683-04

LO{05),26214145-04 -, 24708966-04 .32421404=04 -.55470767-08 .89205792-07 -.16453923- -06_ .24824384-03 —,19920318-04 ,45779927-05

KN RI(0}) LOi0f) RILO3) LA[03) L0{03) RI{04)

LALOA) LO{04)

.41851987-02 -.11450525-02 ,61324203-04 ~.34121164-03
5 403-0 .82 .

R 4 21187035802 .3B668580-01 —,168}1770—
bXx L 456625326-05 .19711918-05 .32258980~-
oY ,10621712-04 -.78118619-04 .36663976-06 -,

T -.88637199-0 <91390784-04 -.35542113~ .‘33183‘7 -
KE .13548153 01 .5600531‘5-01 .59361497-03 —+961342B6-02

~.BT7654296-08 -. 16860971 06

.15511219-04
9

$25-03
.218#1726—05 -.1611593 05 L2319

L 76188639-07

»32849937-03
3
LA{Q3). §6100390—05 .87855413-06 .2319‘7022—07

+93983746-~
-31833395-03 -.20066%52—

-l7§66902 04

—223030658-04

445404
.3839[945—05 —.25654303 04 -.12363223—02 .4&151606—04 ~,20543318-04
Q 09-04

5
-.57997016-08
L1 T4-07
.1611!337—06
4 58899-03
2622066505 - -20566735—0‘

g =
- 6 -~~&gz§z_;gg_;;531951@1_93 -2119]26} =04 _;22l2_Jj}_9i_:;Z!9511ﬂ9:91__41Qz!Jﬂ11:n2__42ﬁ£ﬁ1221:8&..;15n&2139:9:__4$A&015!&:91_____“._
L4 .27868181-01 -.29954928-03 .s7ssuxxx 04 .12925800-04 .46100390-05 .49514367-04 -.37939256-03 -.29477555-05 .55282620-04
[ ] 8 3330 855413-06 89 -05 -

~.47560248-06 .11421123—01
1819-0. 917-

0-02 4148140104 =,238096767-05 .1 _
.61&31401 04  .54581121-06 .33394948-07 T 62986669-06 —+73467368-08 “130306555-01

03],495]4367-04 . 15894580-05 ,76188639-07 ~ -07 _ .38999122-06 —.56725345-05 -.472192934-07 .37128380-06
RI(04-.37939258-03 .25121702-02 ,17466902-04 +31756580-03 . 62086655-06 ~.58725345-05 -33416819-02 -.34&#5197—0& -.10030309-05
LA{Q4-129477555-05 L 4682116]-05 ~.47560248-04 ,49209819-06 ~,7386716B-08 ~.47319934-0T ,34445191-04 598
LO{041.55282620-04 -.91 523§ o5 .77&27123—01 T.36916917-05  .30306559-07 .37188360-04 -.78030309-05 -.0&549323—01 .hlzass51-os

1{05-,54633714-03 24559304 ,63230936-04 -, 47166493-06 -,57478552-05 ,]11324937-03 _.18911019-05 -,67423294-05
L0(0571.53243634-04 -.45667363 e 29335359707 T142476017-05  -28521803-07 ~36938152-06 =.50297353-05 —.51642048-07 .37078005-06

RI(CS) 10{05}

~+35570T47-03 .262]14145-04

-42651425-03 -,.2478B966-04

1] .54339592-06 -.55470767-08

a2k = 9722-01

X
¥
i .96532851-03  ,32421404-0% N —
X
z

«64318345-05 -, 16453923-06
._ﬂ_-§5§_61§37 =02 _,24824384-023

-36458451-03 -.15920318-C4

Gﬁ__ABlH.'NBS 04 4577992705 i
KN -,54633714-07 ,53243634-04
1306845-012 -.4B447363-05

LE(01~.11245593-04 .933685597-07
63230936-04 =.42476017-03

LA{CI-.471B5493-06 .28521603-07
_LC{03-.52478552-05_ .369358152-06

RI{04).11324937-02 -.50297353-05
LA{0&) JA911019-05 ~.51642040-07

lO(Oh‘.ﬁ?#Z!Z‘M—OS «37078005-06

1-03 -,62438415-05

Lﬂ(ﬂE-.bZQ!BQIS 05 .38L67141-06
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———CORRELAT 10N _MATRIX OF ESTIMATED PARAMETERS ITERATION NUMBER 3

X ¥ I

Dx DY DZ KE "E [

x «99999999 00 -.84924863 D0 .29867261-01 .4C072758 60 +49675753 00 —~.42785333 00 .53943538 00 —.54004467 00 +24951816-01
Y -.84924863 00 .10000000 01 .30561466 00 -.37457283 00 —.67141438 00 .495B6047 00 -.6674B279 00 .22427406 00 =+ 36982179-0]
Z <Z9887201-01 .30561468 00 . 10000600 01 -.21281626-01 -.59123811 00 .33951437 00 .15067694 00 =, 1456 0 ~.37667340-01
DX -40072758 0C -.37457283 00 -.21281624-01  .99999999 00 -»26763B61 00 53874578 00 .1B084627-02 .28638786 00 .10859377 00

DY -49675753 00

7141638 00 -.59123811 00 -.26763861 00 10000006 01 ~+92995845 00 33592108 00 —.35609686 00 ,30588035-0

bz =+%2285933 N0_ ,495B6047 00 .33951437 00 ,53874578 (O ~+92995845 0 -10000000 01 ~-,37908104 0C .55563944 00 .32940415-0]

KE »53943538 00 -.66748279 00 .1506769% 00 .18(B45627 02 ,336921C8 00 -.37908104 00 .10000000 Ol -.21142055 00 .1‘2099lb-ﬂl

RE __~.54094467 00 22427406 00 . 41466799 00 .28638786 00 -.35809686 00 .55563944 00 +21142055 00 =10000000 0} 8924057902
G - 24951516-01 -,34982179-01 -.37667340-0[ .10359377 00 ,30588035-42 .329#0415 01 .15209916- .89240579-02 .l0000000 o1

594 91 - 5509

9707094

RI(01-.524359B1-01 23714270 00 .80590364 00 .32720571 00 -.75700194 00 .65802698 00 .ll§39266 00 .3#976‘6] 02 -.555‘5963‘02

—LDIQI). 60734072 00 -,79604074 0Q_-.7577.

1361-02. ,47893415-01

s 38 7683042 00,7321
RI(03-.87414642-01 .60952501-01 -.48106120-01 +90861201-01 -.82838026-01 .12326325 00 -.10795593 00 .1139734% 00 .18442142-02
LAL03).46037975~0] -.47791531-0 211329002-01 ,35904994-01 ,35392757-0] -.2562 587301 ~-,56416489-01 -.12667065-

LOT03} 464199737 00
4).2247419 - 9 -

«37824434 00 .393547T13 Q0 -.15363478 00 .43223412 00 -.58376197 oo .33276696 00 -.89813233 00 .16183159-01
] 412,

-»55922551-02

- 014 4 D
LATC0A-,43584253 00 .52535499 00 .17290367 €0 -.34344803 0C -.21152368 00 .56644378-01 -.66660!97-01 +93394391-01 .77935299-02
G,

—LCI04],58271927 00 - Y 0 -.11845376 Q0 41204938 00 -,54186570 00 16116127 00 —.88191443 00 .233204923-01
RI{05-.20422924 00 .15386738 00 .25226407 00 .27966294 00 -.52638583 00 .54485585 00 .14254901 0D +39398297 00 .1070!031—0!
L01€5).62106163 00 ~.36901637 00_ .34958425 00 -.11780315 (0 244724974 00 -.57516232 00 _.26231050 00 ~.88827868 00 .24731508-0]

KM RI{O1) 10(01) RI{(93) LA[C3) LC(03) RI(Qs) LA{O4} L0{04)

X 236694901 00 -,52435981-01 .60734072 00 -.874
¥

14662-01 .46037975-01 .64199737 00 .22474192 00 -,43584253 00 , 582719 )27 00
~.2B550940 00 .23714270 G0 -.79604074 00  »603952501= =01 -.4179153130! =.37824434 00 ~.19668950 00 .52535499 00 -.294]0!9! 00

z 23736683601 .8C59C364 00 -.75776549 0Q ~,48104120-0 =01 .1729038T D0 _ 33731216 00
o 36644192 00 .32720571 00" .2863B135 60 .90861201 =01 .;5904994 -0} - 15363478 00 .52401660 00 -.34345803 00 -.11845374 00

oy <19707094 00 -.7570 .76838. - [} =a21782268 DO L 412049,

DZ -.11466411 00 .asaozbqa 00 -.51935648 00 .nzazuzs 00 -.zsszzzu-m «.5331u91 00 .351[0616 00 _-56844378-01 -.54166570 00
KE «525B8446-01 ,11439286 00 _.262204486 00 -,]079459 .137! =01 __ 16116127 00
RE™ " =.35280596 00 .34076441-02 .73211361-02 11397349 00 -.ssuuw—m —.59513233 00 15122564 00 .93394391-01 -. 88191463 00

+88811639-01 -,55565962-02 ,47893415-01  .18442142-02 -.12667865-03 +161BA159-01  .55922551-02 ,77935299-02 .23328493-01
KK +10000000 01 -.56140207-02 .19390741 00 .15140235 gz -37375118-01 47493177 00 -.39314428-01 -.22830554-01 .51551340 00
- 2

1894 -
LOI011.19390741 00 -.69542631 00 .10000000 01 -.16l29096 [} .21245527-01 82550626 01 .20445129 00 -.418608298 00 8155651301

— RI03).75140285-02 ,17770050-01 -

«10006000 01 ¢
LA[C3).37379118-01 .37205517-02 .2!2‘05527—0\ 296577984 00 .99959999 00 +72382256-01 -.14748398-01 -

F6371984 00 ~,10493149 00 ,34981979-01 ,10944024-01 -.9B850078-01
12857382-01 .63858843-01

,—Lﬂlﬂll_-‘l'l,ﬂilllvoﬂ_,..liﬁiﬂEIZ:QZ,, +82550428-01 -.10493169 00 .72342254-01 .10000000 _01 -.16267305 00 -.97970657-01 _.92701181 DO
RI{04-.39314428-01 .15761380 00 .20445129 00 +34981979-01 -.14748398-01 -.16267305 00 .99999999 00 —+T7041623 00 -.21012920 00

04-.22830556=0] .

L —«L1B940876-01 -,41608298 00 .10946024-0L =.12857182-0% =.9 QL =.77041623 00 -, 93892378~
LC(D4).51551340 00 -,44376874-01 .B1556513-01 —.98850078-01 -63858843-01 .92701181 00 -.21012920 00 -.93892378-01 .10000000 01

. ——RI105-,12837705 00 46796939 00 -.2984

42663505-01 -4 25054021~D1. -.36104332 00 _ .76848293- Q1 _.95912500-01 -.4117149¢ Q0

§317 90 .,
L01051.51626010 DO -.24534961-01 .10226159 00 —.11826192 00 +62489620-01 .95742097 00 ~.14083732 00 -.10807816 00 ,93428031 oo

RE{J3) LC{Q5}

=+20422924 Q0 _.62106183 0g

Y -153B86738 Q0 ~.36901637 00

Z 223224407 Q0 ,34958425 00 -
L] +27966294 0C -.11780315 0C
DY -.52638583 00 ,44724974 00

[:13 +54485585 00 -.57516232 00
— KE .. .142549C1 00 ..26231050 Q0 _

RE «39398297 00 -.B8827868 00
10708837-01 .24731508-01

N - .
KN -.12837765 00 .51626010 0Q
RI101).46794939 00 -,24534961-01

LCI01-.29848317 00 .10226159 00
——R1103),42663505-01 -.11826192 00

LALC3-.25054021-01 .624B9620-01
— - LC{03-.36104337 00 .95742097 00 .

RI(04).76848293-01 -.14083732 00
LAID4).95%12500-01 -.10AN7A16 OO

LO(C4-.41171490 00 .93428031 00
—RI{C51.99999999 00 -.39644964 GC

L0(05-,39644964 00 .10008000 C1

———---STATICN NUFBER_ 59. _..__ €5/07/28. ____ ITERATION _NUMBER ___ 3 ___ PASS NUMBER_ 07/281 . PAGE ]
FREQUENCY  7253.4

TIFE _ 7C @ cc3 B

172238 5 59 .87039559 C5 .127 01 L0400

7224 5 59 .90912920 05 .110 €l -.3213

172248 5 59 ,948772C6 05 .957 €0 1934

7225 +9889€¢1349 05 .834 00 -, 75008

172258 5 59 .10290761 06 .734 00 L1865

172303 5 59 _,10688374 C& 452 £C -.1387

DATA STAYISYICS STATION 1 ITERATION 3

PASS CATA TYPE BEGINNING END NUMBER OF STD DEV RHS FIRSY MOMENT  SECOND ROMENT
TIME TINE _.___ PQINTS

Q17281 £e3 . 7428-172238 1/28-1723C3 5. 198 00 198 00 = A01-02 392-01
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STATICH MUKBER 12 84407729 ITERATION _ NUMBER 3 PASS __ NUMBER 077291

FREQUENCY 83¢0.C

TIFE 7€ 9 €c3

- BT1132 60 12 .10983475 (6 113 CC 0l4b
B 071232 0 12 10962933 €6 .111 CC —.0029%
= 671332 60 12 .10982397 Cé6 .108 CC L0127
- . 071432 60 12 .109B1866 C6 106 CG 0058
= O71532 60 12 .1(981339 C6 .104 CC .021%
B 071632 60 12 10960818 €6 .103 CC -.0029
= 071732 60 12 .109803¢C3 06 .1C1 CC . 0059
- 071832 60 12  .10979752 C6 .996-C1 0107
071932 60 12 .10919287 0& .984-Cl -.0010
. 072032 60 12 _.1€978786 05 .572-C1 .0010
072132 60 12 10918291 06 .962-C1 .0020
072232 60 12 .1€9178(2 €6 .952-Cl <0166
072332 60 12 .1C917317 06 .545-Ci -.0029
072432 &0 12 .1€976837 C6 .835-C1 -0088
072533 &0 12 .109163¢3 06 .920-CI .0020
. 072632 60 12 .10975B%4 C6 .823-C1 -.0068
072732 60 12 .1C975430 06 .918-C1 L0168
- 072832 60 12 ,1C974971 Cé6 ,913-CL -0039
- 072932 60 12 .10974517 C& .508-C1 -.0C98
073032 &0 12 .1C974C69 €6 .9C3-Cl .0078
T73132 60 12 .10913626 G6 L898-Cl .00Bg
073232 60 12 .1C973188 06 .896-C1 -.0107
- 073333 60 12 .1C972155 Gb .891-01 .0195
073432 60 12 .10972327 €6 .889-C1 -.0029
3 [ .109719C4 06 ,BB&- -.0C98
073632 60 12  .10971487 06 .684-C1 20156

S1097LC .681-C1

. 073832 60 12 .109T06ET C6 .879-Cl

73932 60 12 10910265 06 .876-C1
074032 &40 12 .1C969868 C6 .874-C1 . 0008
— GTal32 &0 12 .1C969476 C& .874-01 .0020
= 74232 60 .10949C09Q 06 .872-C 20
= 074332 60 12 .109687C8 06 .B69-C1 .00C0
. 7454, 12 .1C9683737 C6 o = = 20
= 074532 60 12 .109679€1 (& .867-C1 -.0059
074632 60 12 10967594 C6 .867-CL 20049
= CT4732 60 12 .16967223 C6 .864-01 -.0010
074832 460 12 .10966877 Cb 2 864-C1 .C0B8
- 074932 60 12 .10966526 C6 .864—Ci »0010
15 & 8 6 .862-C1 -.0088
075132 60 12 .10965B40 C6 .B62-C1 -.0020
- 075232 60 12 .109655¢4 06 .862-Cl ~.0127
- 075332 60 12 .1C965L14 06 .859-01 .0088
. 015432 &9 0964849 L6 .855-C1 -+0039
075532 &0 12 .10964528 C6 ,859-01 L0000
075632 60 12 .]10964213 €6 ,§59-C1 +0020
) 075732 60 12 .109639C3 06 .857-Cl +0039
9 - = 11
075932 60 12 .10963298 €6 .857-Cl 0059
— 0680032 60 12 .109630C3 C6 +857-01 -.0098
- 080132 60 12 .l0962712 06 .857-Cl «0C6B

080232 60 12 10962428 (6 .854-01 20098

—_—— — o
- 8£332 60 1 21096214 6 854-0 C49
0BCA3Z 60 12 .10961873 €6 .854-Cl .0C39
_ 080532 ¢ g 854~ 20939
080632 60 12 .1(961338 0 .B54-01 -.0146
080732 _ 60 12 10961078 C6 .854-01 0010
- 080832 6C 12 .10960823 C6 .BS54-C1 -.001C
080932 60 12 ,10960573 C B54-C1 =.0020
- 081032 60 12 .10960329 06 .852-01 ~.0C29
983132 60 12 .10960C89 06 .B52-01  _.0127 S —
STATION NUPBER 12 64707729 JTERATION NUMBER 3 PASS NUMBER 077292 _
FREQUENLCY 8300.0
TIMPE TC_R cc3
60 127 .109596854 L& .852-01 ~.0C49
081332 60 12 .10959624 06 .852-C1 -.0234
814 %9 12 .10959399 06 «B5 1 L0137
. 081532 60 12 .10959179 06 .852-C1 —.0049
081632 60 12 .1(958964 06 .852-01 —.004%
081732 60 12 _.10958754 06 .852-C1 -0137
081832 60 12 .10956548 06 .852-C1 -.0186
. 932 60 .1£958348 06 52— 10
082032 62 12 .10958153 06 .852-01 0049
82 60 210957962 Q6 .852- =+ 0078
082232 60 12 .1C95777T 04 .852-01 -.0020
10957596 =C1l =,0127
082432 60 12 10957420 06 .850-01 .0107
- 8253 2195725 =C1 -.0137
082632 60 12 .10957084 D& .850-01 -.0039
0B2732 60 12 .1£956922 €6 .850-01 —.0098
082832 60 12 .1C956766 06 .850-01 .0029
956615 €6 ,850-CL —20166
083032 60 12 .10956468 06 .850~-01 01586
083132 60 12 .10956327 C6 .850-01 =.0166
- 083232 60 12 .10956150 06 .850-01 .0020
83332 60 12 .10956C58 £6 ,850-C} —+0107
083432 60 12 .1095593C 06 .B50-C1 -.0019
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————STATITN MUMBFR. 12 £4/07/29.  _ ITERATION KUMBER 1 PASS WUMBER 0?7293 ._ -
FREQUENCY  8300.4
UME__YC @ [
084132 60 12 .10955174 06 .116 GG -.003%
84 0 12 ,10955085 06 .114 QG -.0127
0843327 60 12 .10955000 C6 .116 00 -.0029
084432 60 12' .10954920 C& 116 00° _ 0244
084532 60 12 10954846 06 .116 00 .0088
084632 60 12 10958775 06 116 GQ —.0049
084732 60 12 .10954710 06 .116 0C -.0010
L 084832 60 12 ,10954649 C& .116 £Q Qo8
084932 60 12 .10954533 06 .116 GO +0020
085032 60 12 .10954542 06 .1lé €O ago0
0B5132 40 12 .10954495 C6 .116 0O -.0156
Na2232 4£0 12 10954493 04 116 Gf ~ (1098
085332 40 12 .10954415 06 .1l& OC -.0020
- —-0B5432 40 12  .10954382 04 116 00 .0283
085532 60 12 .10954354 06 .116 00 -.0225
—.DB5632 A0 12 10954330 £A 116 04 . -.0R20 .
085732 60 12 L10954311 06 .116 OC -.0117
DASQ832 A0 12 14954294 €& 116 (0 01564
085932 60 12 .10954287 C6 .116 00 -.0176
. — 090032 A0 12 .1€954281 0A 114 Q& _.0029
090132 60 12 .lC958280 €& .116 00 -.0049
090232 _AD 12 10954284 €4 .116 00 0048
090332 60 12 ,10954292 06 .116 00 -.0088
— C5 06 116 €O -.0029
090532 60 12 .10954323 06 .116 €0 .0059
— &0 12 .1095444 06 4116 €O =a0117
090732 60 12 .10954371 06 .116 CO .0088
090832 60 12 .109544L1 06 (116 06 .0020 _
090932 60 12 .10954437 04 .116 €O -.0186
091232 60 12 10954549 €& 117 €0 —aD245
091332 60 12 .10954622 64 .117 GO L0127
- — 091432 60 12 .10954879 L6 .117 €6 -.0107
091532 60 12 .10954741 06 .117 €6 -.0117
091632 60 12 .10954807 06 ,117 €O ~a0234
091732 60 [2 ,10954878 06 .117 CO .0215
_ £954953 04 .117 €O ons9
091932 640 12 .10955C32 06 117 CC -.0195
R nunzi 0 12 .1095511%5 06 117 €0 _-.0059.
092132 60 12 .1C9552C3 €6 .117 0C -.0010
. 092232 40 12 .1£955296 €6 .117 00 _ . -.0234
092332 60 12 .1C955392 06 .117 CC .0107
092432 60 12 .10955493 04 117 C¢ 0029
092532 60 12 .1C955598 Os .117 00 -.0146
. — 092632 60 12 .1€9557CT 06 117 CC 0254 . —
092732 60 12 .10955821 06 117 CC -.0264
092832 60 12 .10955939 08 «117. €G.____ -.0C49
092932 60 12 .109560€1 C6 .117 €O .0254
93212 60 12 .10956452 £6 .17 OF  -.0215
093332 60 12 .10956591 06 .117 OC L0068
- — 093432 40 12 .10956734 06 117 €0 L0107 _ -
093532 60 12 .10956881 06 .117 OC -.0264
—— 093632 40 12 .1C957€312 €& .117 OL_ .. -.D049_ -

093732 60 12 ,}0957167 06 ,117 QO 20244

T 093832 60 12 .lx_cqsun €6 .117 0C =.0039
093937 60 12 .)0957510 oe .117 ¢e -.0049
094032 60 12 .1C957678 117 00 .0029
094132 60 12 10957850 us 2117 ©
094232 60 12 10958025 06 ,117 ©

. 2¢5 ¢6 117 €

094432 60 12 .10958389 C6 .118 C

2

35. - 2118 C
094632 60 12 .1C95B748 06 .118 CO

60 12 .10958944 06 ,118 CC
094832 60 12 .10959164 06 .118 0O

9
095032 60 12 .10959575 0& .11B ¢
95 1

«10959786 0& g C 20000
095232 60 12 .109600C2 C6 .118 C «0127
= 095332 60 12 .1C960221 0& .118 €@ -0029
i 095432 6D 12 .10960445 06 .118 00 ~.0127
95532 0 21096067] €& 8 Co
095632 60 12 .169609C2 Cé .118 00 ~.0078
095732 60 12 .10961137 Cé .118 00 ==0215 _
095832 60 12 .10961376 06 .118 OC 0107
RATA SYAVESTICS STATION 3 ITERATION 3
Pass CATA TYPE BEGINNING END NUMBER OF 5TD DEV RHS FIRST MOMENT  SECOND NOMENT
TIRE TIME POINTS
077291 (o] 7£29-071132 7/29-081132 61 1822-02 2842-02 2181-02 +109-04%
077292 (1) 7/29-0B1232 1729083432 23 +105-01 .112-01 -<399-02 «-126-03
~— 074293 CC3 . . 7729-CBAR32 ___ T/29=095832 . _ T L142-0Ll . L 1%4-01. _ _ -,230-02 .. _ w0703 e —
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o STATICN _NUPBER_ 41__ . _ 64/07/2B NUMBER _07/281
FREQUENCY B169.C
TIME__TC_Q [}
175332 60 41 .128374€3 (6 .850-C1 =.01C7
175432 60 41 .12885%581 Cé .850-C} .0¢78
.\msass T& .B5C-C1 -.0283

H ’ 175532 60 41

. c8 0039
06 +0059
78 60 4 17543 26 L0186
135432 60 41 .13099974 06 0117
180532 60 41 _.131(5073 C6 .0225
160632 &0 41  .131C8427 06 -.0078
___ 180732 60 41 13110242 C6 L0117
180832 60 41 .13110692 Cé . 0659
) 180932 60 4} .131¢9936 06 -,0156
. 181032 60 41 .13108112 C6 .852-C1 0098
. . 181132 6C 41 L1J1C5343 06 .852-0L ~.0029
. 181232 60 41 .131C1740 C& .852-Cl .0029
N _1B1332 60 41 .13097398 Cé& .852-C1 .00L0
161432 60 41 .130924C6 oe .852-01 .0098
60 41 84 852- 0
181632 60 41 13080769 Oe .852-C1 ~.0C49
181732 60 41 13074254 6 .852-0] 20059
- 181832 60 41 ,13067352 C6 .B52-01 L0156
- 9 4 60109 C6 ,852-C1 -,0078
. 182032 60 41 .13052571 06 .852-C1 0215
= 82132 60 4 3044776 854-0 20
P 182232 60 41 036760 06 .854-01 =039
182332 60 41 13028554 C6 .B54-C1 .0049
182432 60 4E 13020 h7 86854 01 =.0010
. 182632 60, n noczou 06 .a5~-01 -.0098
182732 60 A1 .}2994353 C6 LB54-C) 20068
. 182832 60 41 ,12985566 C6 .854-C1 0098
- 829 6 976 06 ,855-G1 0010
183032 60 41 .12967830 06 .854-C1 .0020
- 432 60 2072 QA .B58=0F  _ .014é
- 183532 60 41 .12923133 06 .854-01 -.001C
183832 60 41 ,1291%212 06 LB57-C1 0107
183732 60 41 .129C5315 06 -.857-01 ~.0164
447 06 ,857-01 0068
183932 60 41 .12887616 O6 .857-C1 0078
. 184032 &0 41 78824 06 ,857-01 . .0039
184132 60 %1 .12070077 06 .B57-01 -+0098
- E £6 ,857-01 0049
184337 60 #1 .12852723 06 .857-C1 .0000
_ 184422 _ 50 41 . .12844142 06 .857-01.  =-.0039
- 184532 60 41 .128356C8 C6 .857-Cl -0010
- _1BA632 60 41 _.12827134 06 .857-01 0068
184732 60 41 .12818722 06 .857-01 -.0068
2 10374 06 .857-0) -.0078
uwnz 60 u .12B02091 06 .859-01 .0078
- 1279387 59-01.._ _ =a0078
Z lssuz 60 ‘nl L 12785725 06 .853-C1 0010
: 185232 60 41 12777644 Q6 .A59-01 0059
—_ 0 &1 12769633 0& ,859-Q1 =a0127
185432 60 41 .12761691 08 .859-01 .0039
__ 185512 60 41 .12753820 06 .B59-0L1 . ... .0010
185832 60 41 .12730630 06 .859-C1 -.0610
__ 18593260 41 .12723€C42 04 .859-CL_ . _ =.00549
150032 60 41 12715525 06 .882-01 -.0020
188 4L .1270R079 £A .BAZ-01 -.00BA
190232 60 %1 .127007C4 06 .B862-01 -.0039
- _...190332. 60 41 . .12693399 Chk .862-01 .
190432 60 41 .12686164 06 .862-C}
190532 60 41 .12678999 0&_.862-Cl._
190632 60 41 .126719C3 C6 .B62-01
190912 60 41 12681029 04 .BA2-C]

12630762 06 .B64-01

60 41
191332 60 41 .12624138 Ch BA&-01

191432 60 41
191532,

.12617581 Q6 .B64-C1

_60 41 .12411CA7 D&_.BA&-D1
191632 40 41 .126¢4658 06 .864-C1
181232 A0 41 12538292 (6. .Bh&=01
191832 60 41 .125%1989 C6 .864-01

_ .182132 60 &1 . .IZ5TX

60 41

350 D& .8A4-D1 _  -.0020

192432 60 41
192532 40 41

JI2567392 06 .867-01
| 12541342 D& .

12555452 U6
12549570 Q&

aA7-01 .
<B6T-C1
BAT-L]

192632 60 41
—...192932__ 60 4t
193C32 60 41
193132 80 41
193232 60 41
18313132 A0 &)

.12543745 06 .867-01
-~12526610 0A .BAZ-01

.125210¢8" 06 ,867-C1

212515461 0h . .BAT-01 .
12509968 06 .869-01
12504527 DA «849-01

193432 60 &1
193532 A0 &)
193632 60 41

.12499139 06 ,868-01
112493802 L4 lA&S-01

.12488516 06 .869-01

2 _ A0 &1 _.124B3281 N& .AA9-01 _  —.009B

133832 60 41 .12478055 Q6 .869-C1 ~. 0049

: 01 . =078

194032 60 41  .12467871 06 ,.869-01 »0029
194132 460 41 ._.12462811 8& -872-01 ___.0£20
194232 60 &1 .12457639 06 .872-01 =.0234

— .-194332 12452893 04 .RT2-C1.__ __-.0f10
194432 60 41 12447994 06 .872-C1 -.0068
194512 A0 4) 12443140 46 L8T2-01  _ =.0020
194632 60 41 .12438331 06 ,872-01 -0029

_ _194732 AN 41 .12411547 04 .BT2-01 . -.021%
194832 60 41 .12428B847 06 .872-C1 .0137
1894932 A0 41 _.12424170 06 .B72-01 ©-.0176
195032 60 41 12419536 06 .B74-C1 .0C5%

—— 195132 60 41 944 04 .B74&=01 —.N117
195232 60 41 .12410394 06 .B74-01 0039

_ 185337 60 41 .12405884 06 .B24-01_ _  -.010T
.124C1418 06 .874-01 —.01686

195432 60 41
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STATICN RUPBER 41 64707728 ITERATION NUMBER 3 PASS NUMBER 07/281

T FREQUENCY ~ d169.0

TIPFE 7€ Q [X%} -
195532 60 41 .12396991 €6 .874-0) .0078
T 195632 60 41 .123526C3 C6 .8T4-C1 T.0146
195732 60 41 _.12388255 06 ,874-Cl -0020
195832 60 41 .12383945 06 ,874-C1 ~. 0029
195932 80 41  .12373474 06 .876-C1 20117 ) —
200032 60 41 .12375440 26 .876-01 =.6649
200132 60 4] 12371244 06 ,876-0] -.0107
2002327 60 41 .12367085 C4 .876-01 -.0C23
- 200332 60 &1 .12362962 06 .B76-Q1  ~,0Q88 R
2C0432 60 41 .12358B76 C6 ,B76-C1 -.0078
00532 60 41 .12354825 G6 ,876-C] 20029 e
200632 60 41 .123508C09 06 .876-01 -.0C39
200732 60 41 L12346827 ¢6 L 8T6-Q1 -,0074
200832 60 41 12342880 C6 .879-C1 L0117
€C932 60 41 ,123389¢ 9-C1__ _ ~,0068 -
201032 60 41 .12135088 06 .879-C1 -.o0107
2C1132 60 41 241 Cé6_,B79-01 .0058 I -
2012327 60 &Y .12327427 C& .B79-01 ~.0025
[ = ~20C10
2C1432 60 41 .12319895 06 .879-C1 —.0020
201532 40 41 .12316176 06 .879-C1 -use 0
2016327 &0 417 12312489 C6 .861-01 ~.0678
201732 60 41 _.123(8832 6 .88]-Q) 10078
201832~ 60 41 ,123C5206 06 .881-01 ~. 0157
201932 60 41  .12301610 06 ,88]-C} -0039
2C2C32 60 &1 ,12298C43 G4 .881-01 .0059
202132 60 41  .122945C5 Cé_.881-C1 ~.0010 —
TTTT2C2232 60 41 .12230996 06 .881<C1 .062¢C
202332 60 41 .12287516 (6 .BB1-01 -.0127 ——
202432 60 417 12284064 C6 .B81-01 0058
= =.062¢
202632 60 &1 ,12277244 06 .BB4—C1 =.0205
202732 60 41 .12273874% (6 .8B4-Q1 200178
202832 60 41 ,12270532 C6 .8B4-Q1 -.0c20
202932 _$0 41 L12267216 06_.EB4=1 0068
203032 60 41 .12263926 06 88401 -.0127
203132 60 &1 ,12260662 66 ,884=01 -.0098
203232 60 41 ,1225T426¢ C6 ,B884-01 .0049
203332 60 41 .12254212 Q& .884-01 -.001¢
2034327760 41 ,12251024 06 .BB6-01 = 0244
203532 60 41 .)224786] 06 ,886-01 20225
203632 60 41 12244723 C6 .8B6-Q1 -.0098
203732 60 41 ,122416C8 C6 ,886-0] 0010
203832 60 41 .12238518 06 .886-01 -.0117

—-.203932 60 41  .12225451 06 .886=01  _ 0074
204C32 60 4 ,122324(7 Cé .8686-01 -0

— 204132 60 41 .,12229387 06 .889-QL
204232 60 41 .12226389 06 ,BBY9-01
204332 &40 41 12223614 0f LBBY-01
204432 60 41 .12220461 Cé ,BBY-0)

453 4 .. -C1
204632 60 41 .12214621 C6 .889-01

3 -
204832 60 41 212508866 C6 +891-01

204932 60 41 __.122064021 Q6 .B91-01
205632 60 41 .122€3196 06 .891-01

— .-205132 60 4L .122C0392 06 .B91-01 __._ 0117,
205232 40 41 .121976CB 06 .891-01 -.0156
J—— LLY 2891-01 0059
205432 60 41 ,12192100 06 .891-01 -.0020
205532 60 41 ,12169276 06 .891~0) £0088
205632 60 41 .121B6671 06 .894~D1 -.0078

205832 60 41 ,12181318 06 .89 1 <0059
A0 41 12178649 L6 .B94~C] 0059
210032 60 41 ,12178039 Cé .B894-01 ~.0117
FREQUENCY 8510.2
211132 40 41 .12148298 C6 .898-01 0176
12145874 06 = =.01137
211332 60 41 .12143467 06 .898-01 -0137
— 211432 60 41 .. .12141C75 06 .A9B-C1 014k
211532 60 41 ,12138699 Cé6 .898-C1l -.0039
~- 211632 50 41__.12126338 06 .89a-Q1 _ .§059 .
211732 60 41 .12133992 06 ,898-01 -0127
11832 60 o —a0146
211932 80 41 .12129346 06 .501-01 L0088
— 212332 &0 41 L12120228 Q6 .501-Q1  _ _ .onaa,
212432 60 41 .12117984 C6 .901-C} »0039
— 212532 60 41 .J2115755 Q6 .903-01 _ ____.0l86
212632 60 41 .12113539 06 .903-01 ~.0049
2732 60 41 .12111336 06 .9Q3-C) 0029
212832 60 41 .121C9147 06 .903-01 -.0088
— 212932 &0 41 .12104971 06 .903-01 ~af164
213032 60 41 .121C48(9 C& .903-01 0088
— 213132 60 41 _ .1210266Q {6 ,903-01 _ <0029
213232 60 41 .121€0523 06 .908-01 0039
= . =.006R
213432 60 41 .12096287 06 ,906-C1 0078
-— 213532 40 41 .120941R8 C6 .906-Q1 _ 0144
213632 60 41 .120921(2 06 .906~01 ~.0176
-— 213732 60 41 _ 12090027 06 .906~01 _ _ _.0107
213832 60 41 .12087965 06 .906-D1 .0029
FREQUENCY B470.0
214132 60 41 .12081845 06 .908-01 .0000
— 214232 60 41 ..12079829 06 .908-C1 . 0088
214332 40 41 ,12077824 06 ,908-01 -0039
432 A0 41 .12075821 06 .908-01 . -.0137 _
214532 60 41 .12073849 06 .908-01 .0088
—— 214632 60 41 ,12071878 06 .911-01_ . __ ,0039 _ —— . - — - J—
214732 60 41 .1206991T7 06 .911-01 .0078
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STATICN NUMBER 41 64/07/28 ITERATION NUMBER 3 PASS NUMBER 077281
FREGUENCY ~ 0470.0 R —_—
TIWE  TC 0 [{%]
214832 60 41 .120679¢B C6 ,911-01 .0039
313937 60 41 .12066029 €6 »911-01 SOIIT
215032 60 41 .120641C0 C6 ,911-01 -.0195
FREQUENCY _ 8448.C
220837 60 41 11937767 06 .940-01
230932 60 &1 .11936370 06 .942-C1
23103260 41 11934977 €6 .9%2-01
231132 60 41 11933587 06 ,942-01
231232 60 41 11932201 C6 .942-01
231337 60 &1 .11930819 06 .942-01
23143260 AL .11929440 06 .545-C1
231532 60 &1 .11928065 U6 .945-C1
231632 60 41 .11926694 C6 .945-01
331732 50 a1 11925326 C6 .945-C1
231832 60 41 .11923961 04 .945-01
F31932 B0 &1 11922599 06 .945-01
237032 60 &1 11921241 €6 ,947-01
233132 60 &1 11919886 06 .947-C1
232232 60 41 .11918535 06 .547-01
232332 60 &1 .11917186 06 ,947-C1
2372432 60 &1 .1191584] 06 ,947-01
335835 60 a1 .11914498 06 .950-01
232632 60 41 11913159 €& .950-C}
733032 60 41 .119G7829 06 .952-01
233132 60 41  -119C650% 06 .952-01
333232 60 #1 , 11905181 86 .952-C1 L0186
233332 60 41 ' .1190386] 06 .952-01 0020
233432 60 41 .119C2544 C6 .952-01 =.0078
33532 60 &1 .11901229 Cb ,955-01 .0078
233632 60 &1 .11869917 06 .959-C1 —.0039
233732 60 41 ,11B986C7 Q6 .955-01 -.0049
233812 60 &1 .118973C0 06 .955-C1 —. 0146
234132 60 4} 11893391 Cé .957-01 -,0156
334332 60 41 .11892093 C6 .9571-Cl ~.0010
60 4 85079 957 ~ 0074
234432 60 41 11889504 06 .359-C1 L0137
234532 60 41 ,11888212 Cb .959-01 -,0029
334632 60 41 11886922 Cb .959-01 -.0078
23473260 41 11885635 C6 ,959- 20
234832 60 41  .11884349 06 .962-01 L0018
234932 60 &1 .11883CE6 C6 ,562-01 -,0C68
235032 60 41 .118B1784 Cb .962-Cl -.0068
235132 .60 &1 .118605C4 06 ,962-01 10068
235232 60 41 .11879226 06 .964-01 L0049
- 235332 40 350 86, 4=C1 —20195
235433 T60 4L L11876676 06 .964-C1 L0088
2 6 ,§67-01 -, 0146
235632 60 41 11874132 06 .967-01 L0117
235732 60 41 _,11872863 06 .967-Cl -.0117
235832 60 41 .11871555 06 .969-CL 0156
235932 60 41 11870329 06 ,969-01 -,0059
STATICN NUMBER_ 41 64707729 JTERATION _NUMBER 3 PASS _ NUMBER _0T/291
FREQUENCY  8448.0
TIFE TC G [ ]
BCOC37 60 %1 .11869064 C6 .969-01 —.0107
i 000132 60 &) L 118678BCL €6 .972-C1 L0039
0C0232 60 41 11866539 06 .972-Cl 0039
00332 60 43 11885279 06 .972-01 40059
000432 60 1 11864020 C6 .974-01 ~.0059
__ nogs3az 60 81 11862763 06 -974-0% 020
DATA STATISTICS STATION & _1TERAYION .3
PASS DATA TYPE BEGINNING END RUMGER OF  STD DEY RWS  FIRST WOMENT  SECOND WOMENT
TIM POINTYS
({41 1/28-175332 1/28-235932 252 102-01 103-01 =211 .105-02
07/291  CC3 7729-000032 7/29-000532 0 60302 ~.183-03 +264-04

«603-02




STATICA  NUMBER 51 64/07/28 . ___ _JTERATION NUMBER __ _ 3 . PASS NUNBER 07/282 s
FREQUENCY  B424.0 _ R
MRE 3¢ 9 e e e e e e+ L et e e e
215332 &0 SU .11654766 (6 .§18-C1 S0C55
215632 60 SL 11687403 €6 .518-C1__  _  ,£C59 . I _
215732 7667 5T 11684576 €6 .91B-C1 L0029
215832 6C 51 11602567 C6 .920-C1 .0098 I
2202327 60 S1 L 11673160 86 .920-C1 -.0¢49
220332 60 51 11670776 €& .92¢-r1 0C58
227432760 51 . L16684ET €& .920-CL .cCae
— 220732 _ 60 5L 211661641 06 ,920-C1  ___ .0C68 -
220832 6C 11659358 €6 .920-C1 .0C29
__...220932__60 51 211657171 L6 .923-¢1 O e e
221032760 517 L 11654380 C6 .923°01 L2020
21132, 60 51 L11652745 €6 .923-C] £0020
221232 60 51 .11650585 06 .923-C1 L0137
—.221332_ 60 51 __.11648421 (6 .§523-01 .0166
2214327 60 51 11846273 (6 .923-C1 =.c029
221532 60 SL__.11648141 C6 ,523=0 -.0C88 R e i e
221632 760 51 11642023 06 .923-¢ L0144
s 529922 €6 -.0€10
221832 60 51 .11637835 06 .0003
221932 60 51 ,11635763 06 L L0166 - -
2320327780 51 J116337077d6 .§25-¢1 =.6¢16
... 222132 60 51 L118318€5 96 ,525-C1 20146 _ R
2232327760 51 .11629€38 (6 .925-01 -.0010
222332 60 1 211627628 C6 ,525-C1 -$829
zzzuz 60 S11625629 €6 .925-C1 .0068
2 _ 80 51 11623646 06 ,525-C1 .00C0 -
1621678 6 .525-C1 .Cl46
_,2227_}1_ 60 51 -11619725 6 .$35-C1 . .0174 e
2228327 60 51 .11617786 C6 .828-C1 .0C98
222932 60 Sl .1]615861 06 ,$28-C1 =.0¢78
2230327 60 51 .11613950 £6 ,928-C1 .C166
L. 82343260 51 11606448 (6 .928-Cl 0284 .
223532 60 51 .116C46C7 C6 .§28-C1 .0C00
223632 40 SL_ 1160277904 . 530-41 =.0112
223732 61 51 .116009€6 & .§30-01 .0225
———-223B32 60 51 .11599L66 Q& ,930-C1 __ . _,0C39
223932 60 51 .11557383 €6 .$30-01 0010
L. 224032 60 51 .115956C7 C6 ,93p-Cl 0327
224132 60 51 ,11593847 (6 .930-01 .0068
224232 _ 60 51  ,115521CL €6 .$3C-C1 ____ ,02C5 —_—
224332 60 51 .11550348 €6 .93C-01 0000
11568649 C4 53¢~ . -.0C3%
224532 60 51 .11586942 (6 .§33-C1
.. 326632 80 S1. .11585248 C& .9$33-L1
224732 60 51 .11583567 C6 .933-01
. 224832 &0 51 .11581500 (6 «933-QL 20139 — - —
224932 60 51 .11580244 C6 .933-01 L0039
. _%25032 60 51 .11SIB&C2 Ch .933-01 cn9a
225132 60 51 .11576973 €6 .933-C1 .0¢59
22523260 51 .11575356.C6 ,$33-G1 .qcea R
225332 60 51 11573751 Cé .935-01 .CC39
225432 .60 51 _.11572152 4. .935-CL =.0107
60 F1 .1157058C C6 .935-01 L0186
225632 60 51 .11569C13 (6 .935-C1 .0059
225732 60 51_ 11567458 26 .§35-C1. __ .Q05% e e e — S
230032 60 51 .11562866 06 ,$35-C1 0039
230132 60 51 .L11561360 G4 .928-01 _____ .0Cl0 . —
230222 60 51 11559865 C6 .$3B~Cl L0117
33 411558383 (& .938-01 0039
230432 60 51 .11556912 06 .G538-C1 .0088
FREQUENCY  8391.6 64707729
0Cl132 60 51 11482482 06 .959-01 L0068
L1232 A0 51 _L11481492 016 .958-C1 -.0028
061332 60 51 .114809C9 06 ,959-01 .0049
.. 001632 A0 51 .11478612 C6..959-01 . . __ -.D06A R
001732 60 51 .11477863 06 ,959-01 .0020
—_..001832 _60.51__.11477122 04 .942-01. 0131 -
001932 60 51 .11476389 C6 .562-01
ng2eiz 440 51 11475664 C6 .9462-C1 _
002132 60 51 .11474947 06 .962-01
——. 002232 4f 51. 11474238 £& .962-01 R .
002332 60 51 .11473536 06 .962-D1
—— 002432 60 51.. .11472843 €& .962-C1
002532 60 51 .11472158 06 ,964-01
—-RC2632 A0 51 11471480 Ch_ .544-01
002732 60 51 11470810 C6 .964-01
- 002832 _A0 51 .1147014A A .9A44~C1__ R .
002932 60 51 .11469493 06 .964-C1
Q03032 60 51. .1146AB4E Q& ,S64=0] _ —e
003132 60 51 .114482C7 06 .964-01
! 51 .314475 -}
003332 &40 51 .11466951 06 ,567-C1
_ . 0C3432 40 51 .11466334 06 .967-01 —
003532 60 51 11485725 €6 .967-01
061632 40 51 .11445123 C& .§67-CL
003732 60 51 .11464528 96 ,967-01
- 1 -y  .022§
003932 60 51 .11463361 06 .967-01
__D04032 AR 51 .114A278R 06 .949-01
004132 60 51 .11462222 06 .969-01
. DL6232 60 51 (11481664 Cé& 56901 ___
004332 60 51 .11461112 26 .969-01
ac. 11440548 04 .969-C1
004532 60 51 .11460€30 06 .§69-01
— . 0C4A32 60 S1 .11459500 06 .569-C1
004732 60 51 .11458976 06 .972-C1
004832 60 SL 11458460 Q6 .972-ClL
004932 60 51 .11&57950 a6 ,972-01
72-£1
0C5132 60 51 .11456951 06 .972-01
— 005232 60 51 .11456462 C6 ,972-C1_ ___ - — . —
005332 60 51 .11455979 €& .972-0)
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STATICR RUNEER 51 4707729

TITERATION NUWSER 3 PASS TNUNBER 01/782

FREQUENCY 8391.6

ST WE CYEUETT T T TR

. 0C5432 63 SL .114555%3 (6 .574=C1
[

0G5532 60 51 (11455034 C6& [674-F1
oL 211454571 C6 .974-01  _ =.CCRE__ ... —
11454114 T6 L.974-01

= 0C5832 60 51 .1L453665 (6 .974:CL

05932 65 51 .1!’»53221 8e .574-C1
0§C732 60 51 .11452785 €6 ,574=Cl

- 016132 bO 51 +11452354 (6 .977-Cl
_012232__ 60 51 .11451930 (6 .577=C1

- 015332 60 51 L1145 2 06 JSTT-C

- 015532 60 51 11450695 £6 .§77-01
2632 60 51 »)11450296 76 .577-(1

- . 01c432 60 51 _ .114S11cL 06 .977-01  .Cc@8

- 010732 60 51 .11%499(3 Ca .677-C1
01C832_ _60_51_ 11449517 C6_.977-C1

0109327780 81 T L11449136 726 L 079-C1
1 .11448761 €& .579-C1

1 .11448393 €6 .579-C1
- Q11232 6% 51 .11448539 <6 ,579-C1

N 011337 60 51 11447673 C6 ,979-C1
- 011432 60 5L _.11447323 C6 .979-C1

~ 0115327766 517 L 114489717C6
- 011632 60 51 11446620 Cb

- 011732 60 51 11446335 L6
Q11832 6C 51 .11445978 €&

011932 60 51 11445656 C6 .981-C1
012032 62 51_., 19 86 .

.. 012232_.60 51 .. U‘-Anzq G6_2581- cl

- 012132 60 51
N 012332760 ST L L1edddzeCe L sRec
& C_ 5L .11444%

3 =g
012532 bO 5\ »11443842 Cb +584-01
01283260 51 211441559 (6 _+3R4=L

612732 60 51 .11443232 C4 .584-C1
012832 60 51 _.11443210 06 .584-01 _

012932 60 51 .11442743 06 .984-C1
_ Q13032 60 51 .1144248) 06 ,986-C1

B TTTTO13132 60 51 .11442225 C6 .586-C1
013232 _60 51 .11441914.06 ,986-01

013332 60 51 .11441728 Cé6 .586-C1

013832460 51 _.11%41488 C6 ,9B6-Cl
013532 60 51 .11441253 0é .586-C1
013832 B0 51411441022 L6 ,986-C1 _

013732 60 51 .11440797 C6 .989-Cl
Q13832 60 51 .11440576 Cé .98%-Cl

013932 60 51 .11440361 C6 .G89-C1
_ 014032 60_51 . .11%40151 €6 LSB9=C1 .

614132 60 51 11439945 26 .989-C1 .C107
01423260 51._.)1439745 C6 .989-C] -.0154

014332 60 51 ,11439549 T6 .6B9-CI .78
014432 _60 51 _.11429358 56 ,991=C1 -20166 . __

014532 60 51  .11439172 €6 .991-C1 —.CCa9
014632 60 51 .11428991 {8 ,991-C1 ocas

014732 60 51

.11438814 06 ,391-C1 .0c8as8

—_D14832 60 53 . .1l438642 C6_.991-C) . _-.0205
014932 60 51 .11438475 (6 .991-C1 .0215
——— 0)5012 60 51 ,11438312 06 .991-C% —a0176
015132 60 51 .11438153 Cé .994-C1 -.0176
015632 6¢ 51 __,11437429 (6 .994- =C1 -.0098
015732 40 51 .11437298 06 .594-01 .0234
015832 60 51 :.11437170 06 .9 _—0205
015932 60 51 .11437047 Cé .0098
020032 60 51._ »11436328 06 .596-C1. -.0010 __
020132 60 51 11436814 G6 .596-C1 -.0C59
020232 40 51 .114347C4 06 ,594=01 L1486
020332 60 51 .11436597 06 .996-C1 -.0215
020432 60.51...11436495.0¢ A999-CL_ L0156
020532 &0 51 ,11436387 06 .999-C1 L0127
020632 .40 51 ..114363C3 05 .999-C1 _-.0127
020732 60 51 .11436213 06 .999-Cl L0049
436127_06 .999-01 20018
020932 60 51 .11436045 06 .599-C1 .0029
021032 60 51 11435966 06 .999-01 20029 _
021132 50 51 .11435862 C6 .100 €C L0127
021232 _A0 51_ .11415821 C6 .1DQ QC___ .0010.
021332 60 51 ,L11435755 06 .10C CC -.0137
- 021432 A0 51 .11435892 (6 .10C 0G___  -.0CID
021532 0 5L .11435632 G6 .10C OC .0254
021532 60 51__.11435577 Q6 .10C 00 -.0020
021732 60 51 .11435525 €6 .100 OC -.0176
021832 60 .51 ..11435477 C6 .10C 0O -.0Q10
021932 60 51 .11435432 C6 .100 0C -.0039
. p22£32 60 51 ,11435391 €6 100 €O 0059
022132 60 S1 .11435353 06 .10C 00 -.0010
_ 022232 _#0 51__.11435319 Cé .1C0 OC______ 059
022332 60 51 .11435289 06 .100 OC o7
022432 60_51._.1143526¢2 06 .10C CC -.0166
022532 40 51 .11435238 €6 .101 CO ~.011T
— Q22832 &0 11435217 06 101 £C ok {:]
022732 60 51 .11435200 06 .1C1 GC L0137
_ p22#32 .60 51 .11435187 [6 (101 OC__ 20166
022932 60 51 .1163517 06 .1C1 £C -.0107
023032 &0 51 _..11435169 €6 .101. 00 -.004%
023132 80 51 .114351&% 06 .101 CC .0029
3232 60 51 L1314351&4 0A .10) GO -.0D049
023332 60 51 .11435166 06 .101 CC .0059
_ 023432 60 51 11435171 04 .101 Q0 0029
023532 460 51 .11435180 06 .101 CO .0029
_ 623432 &0 SL .11435191 0& .1C1 CC _—a0117
023732 60 51 .114352C05 06 .101 CO L0117
023832 60 51 .11435223 06 .101 OR —a0127
023932 60 51 .11435243 C6 .101 OC L0176
_ 024032 60 51 .11435266 06 a0 €O 0020 e e tse s = e =2 -
024132 60 51 .11435292 €6 .101 CO -.0088

132



STATICN NUMBER 51 EX707723 TTERATION NURBER 3 PASS " 'NUMBER 07/282
FREQUENCY ~8391.6 - T e Tt T o
TIPFE 7C Q [{#] T T
024232 60 51 .11435321 €6 ,301 CC

024332 60 S1
024432 60 51
024532 60 51
__OLHZ_AH
024732 &C
024032 60 51
024932 60 51
025032 6Q 51

.11435353 €6 .1C1 CC
«11435388 €6 .101 CC

<11435425706 .101 0¢C
«11435465 €6 . 301 CC

11435507 7¢6 101 OC
11435553 ¢6 ,10] 0C

.114356C1 ¢6 .Icl 00
.1143565) €6 .1C1 0G

025132 60 51 .114357C4 €6 .162 CC
025232 60 51 .11435760 €6 .102 CC -
025332 60 51 .11435818 ¢é .102 0C
535878 Cs ,102 GC -
225532 60 51 .11435941 €& .102 CC
- 025632 60 51 .11436006 06 102 0S
025732 60 51 .11436C74 06 .102 00
025832 60 51 L11436144 096 ,102 GC

025932 60 S1
930032 60 51

-11436216 06 .102 GG
211436291 06 _,102 £

030132 60 51
036232 60 51

11436368 €6 102 00
(11436447 08 ,102 0Q

030332 &0 51

»11436528 06 ,102 Q0O

30432 60 5} ,11436611 C6 .102 aC
030532 60 51 11436697 04 <102 00
030632 60 51 ,11435784 06 .102 0C
030732 60 51 11436474 56 .107 0C
030832 60 51 ,114369¢5 08 .102 CC
T 030932 60 51 .114370659 €6 162 CC
031C32 60 51 11437154 %6 .102 CC 0059
031132 60 51 11437252 06 .102 0C L0146
93 60 5 437351 04 .1 20049
031332 60 51 11437452 C6 <107 00 ~.0078
432 6 11437555 C¢ .102 GC 0117
031532 60 51 .114276&0 06 .1062 OC ~.0029
51 11437767 €4 102 0L -.0029 L
031732 60 51 .11437875 56 .103 060 L0146
437985 G4 103 Q0 -.0029 o
031932 60 51 .11438C97 06 .103 €O -.0049
32032 60 S 438710 06 .193 0¢ 20127,
032132 60 51 .11438325 06 .103 00 .0215
3223 SL. 11438442 £6_,103 QQ 20117 o
032332 60 51 .11438560 C6 .103 CC ~.0029
480 06 103 GO .0000
032532 60 51 .114388CL 06 .103 00 .0059

. .032632 _60 51
032732 40 51

7032932 60 51
033032
033132 60 51
033232 69 51

032832 6Q 51..

«11428924 C6 . 103

.11439048 06 .103 00

#11429171 Q4,102 CQ
.11439320 06 .103 oC
428 C& .103 00

.11439558 6 .103 0C
«1143968% €6 .1031 €Q

033332 60 51

.11439821 ¢6 . 153 02

033532 60 51
— 233632 _.60 51 _
033732 60 51

— —D33832 60 51

033932 60 51
60 51 .

034132 60 51

024232 60 51.

034332 60 51

11429955 g6 103 Q¢

«11440C89 €5 .1C3 0O

«11440225 06 .103 00 ____

«11440362 €6 .103 €O
«114405C0 06 ,103 0Q
11440639 06 .103 0C

_«11440779. 06 2103 Q€.

«11440921 06 .103 €C

_«11441C&3 06 104 CC. ..

-114412¢6 €6 .104 OC

0934432 60 51 _ ,11441350 C6 .104 G

034532 60 51

434732 60 51
_. 033832 60 51

034932 60 51 .11442084 Cé 0
035032 460 51._ .11442233 (6 .lﬂij_(‘.,,di 0029
035132 60 S1  .11442384 06 ,104 (C 0137
34 06 .104 00 0059,
035332 60 S1  .11442686 €6 .104 00 .0078
_ 60 51 _ .11442638 Q6 .LCLQC .. «0039
035532 40 S1 .1144239]1 Q6 .104 O .0098
135832 40 51 .ll443144 04 .104 ,nn,, —a 0 e
035732 40 51 .11443258 & .104 3¢ 0208
. 43919 C6 .104 0C =.00648
040232 60 51 .L11444075 C6 .1C4 00 .
-~ 040332 _ 60 51 .11444232 Cé& .104 00.. 0117
040432 60 51 .11444389 Cé .104 0O <0049
040532 50 51 _.11444547 06 .104.00 _ _ ,0127
040632 60 51 .114447C5 04 .104 0O .0000
4073 ~104 00 «0010
040832 60 51 .11445C22 C6 .104 €0 -.0020
- 040932 40 S1 11445180 06 ,104 CQ 0117
Q41032 60 51 .116453"9 06 .104 00 -.0127
041132 40 51 .11443499 06 .104 00  ,0127
041232 6C 51 .1!4#5658 C6 .104 €O -.0146
12 «11445818 06 .105.Qf 0059
041432 60 51 11445977 €6 .105 ¢O .0098
—— D41532 40 51 . .11448137 €4 . 105 A0 -.0049 - - -
041632 60 51 ,11446297 06 .105 oC -.0029
— 041732 60 51 .11446457 0& .105 OC -.0020 - -
041B32 60 51 .114464617 06 .105 DQ <0156
— 041932 _Af 51 .1144K7T7T L4 .105 00  .AB14
042032 60 51 .11445926 C& .105 €O .0020
.a— _DAZ132 A0 51 .11447C94& €6 .105 Qo 0039
042232 60 51 .11447256 06 .105 OC 0068
—— 042332 AD 51 .11447416 Cé6 .10S QO -.0068 - —
042432 60 51 .11447575 06 .105 OC -.0186
— 042732 A0 51 _.11448052 08 .106 { 09R
043032 40 S1  .11448527 €6 .105 OC .0078
— 043732 &0 51 .11449624 C6 106 0O -.0254 i —
044532 60 SI  .11450848 (6 .106 0O .0068

11441435 06 .1C4 OC
all44164) Cé_.1C4 GO

.11441788 C6& .104 0C
2114419236 G6.
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STATICN MUFBER 51 64707729 TTERATION NURBER 3 PASS NUWBER 07/282

FREQUENEY ~ 8391.6

TIFE T1C Q@ [A%]
04463 60 51 _.11450998 06 106 CO -0059
044732 60 51 . 11451147 €6 , 106 CC =.0049
. 044832 60 51 _.11451256 06 .106 OC _-.0C78
. 044932 466 51 .11451444 06 .106 cc 0137
. 045032 60 5} .11451391 Cé 6 _0G 0078 . [
045132 60 51 .11&51137 66 166 €C cc ~l0cs59
60 5 +0¢59
045532 60 51 .1u523n c6 .1Chk 00 .0CB8
_ 60 51 ,11452456 Cé ,106 00 -.0107
. 045732 60 51 .11452557 C& .106 CC L0117
. 045832 60 5] .11452737 Cé6 .J06 OC _ ~.0059
045932 60 51 11452876 €6 ,106 CO .0029
.11453014_06_. 106 € 20049
05C132 60 51 .11453151 C6 .107 CC . 0620
50232 60 51 _.|14532B7 06 .107 €C -.0088
5332 60 51 .11453422 G6 .1C7T CC L0254
: ___03ca32 60 5 5
N 050532 60 5
050632 60 5] .1;45;520 Q6_.107 €G -0197
050732 60 51 11453951 06 ,107 OC .0C6B
050832 60 51 .11454080 6 .167 0O -.0026
——05c932 60 51 .118%42ca &6 .1C7 CC ~0i8s
051232 &0 51 .11454585 C6 .107 CC 029
051332 60 S1  .114547¢8 G& .107 GC .0ck8
051432 50 51 11454829 Cé .107 B0 -0078
— 052032 6C 51 .1145553C C6 -107 LG —-.0513
052132 60 51 .11455642 Cé .107 CC -.0929
— 652232 60 51 .11455752 Cé .1c1 cc .0283
05233260 5 145586 --0187
053432 60 51 11455968 C6 .xoa oc -,0010
052532 60 5] H 56C76 06 . ]QB ¢C 20098
053032 60 51 .11456519 &6 ,108 CO ~.00z9
053132 50 51 .1}456674 £6 .108 0C 20205
: 053432 60 51 11456652 T6 . 108 CC ~.0048
= .053%32 60 51_ . 11457C41l €6 .1GA GC ..0020 . .
. 053632 60 51 .11457129 €6 .108 CC .0127
: 457214 G6 .108 QO --0098
053832 60 5t .11457298 (6 ,108 CC .0029
05413260 51 11457538 06 .108 CC .902¢
054332 60 51 .11457614 €& .108 OC L0059
054332 60 51 .11457689 (6 ,108 €O <0127
055432 60 51 .11457761 (6 .1C8 CO L0117
S4 5 & 0166
, 054632 60 51 .11457900 C6 .108 0C -.0020
- 054732 60 51 _.11451967 06 ,109 CQ Q146
054832 60 S1  .11458031 €6 .109 CC
054932 60 51 ,11890C94 ¢6 .109 C0_ 3
035032 60 51 11458154 06 108 0C .0098
055132 60 S5k .11456213 06 .109 4@ 20049
055232 60 51 .11438269 T6 .109 CC 0078
055332 60 S5} .}1458323 06 ,109 ¢C -.0023 B

055432 60 51 .11458375 Cé .109 OC -.C059

555 g 5 458426 06 1G5 ¢C +0273
055632 60 51 .11458474 €6 .109 CO ~.0029
05573260 51 11858519 06 109 OO0 -.0C98
055832 60 51 .11458563 C6 .109 CO .0049
055932 60 S1 ,1]4586C4 C6 109 0C ___ ,02%4
060032 &0 51 .11458643 €6 ,109 0C -.0166
060132 60 5] .11458680 Cé .109 QC -,0020
060232 60 51 .11a%8715 C6 .109 CC L0186
060332 60 5] 11858747 06 .109 €Q £0107
060432 60 51 11458777 G6 .109 €O 0107
__ Q60532 60 51 _.11458BG% €6 .109 00 +0156 —
060632 60 51 ,11458830 C& ,109 €O ~.0049
0607, 06 1l 131
060832 60 51 .11458874 06 .109 00 .0059
— 0609 1 -11558893 06 C. 20 +0QC49
061032 60 51 .114589C9 C6 .110 CO ~.0059
Q61132 60 51 ,11458922 C6 L11C €O . LQCTB.
061232 60 51 .11458934 C& .11C 00 L0127
Ch o310 06 =.OCTR
061432 80 S1 .11458949 €& .110 00 .0293
061532 60 51 .11458952 Q& ,1i¢ CQ BT Cem
061832 60 51 .11458954 06 .11C GO L0167
061732 60 5L .1l458953 04 .110 00 L0049 R
061832 sg 51 ,11456945 C6 .11C €O .0088
6 11458909 06 ,1C £G.. 20088
062332 60 51 .11458893 06 .11C L@ 0068
062432 60 51 ,11458873 Q¢ ,J10 00  -.0029
oszs;z ao 51 .11458852 G6 .11C OC -.0176
632 60 SI .}14%8827 C6 110 Q¢ 0088,
oazuz &0 51 .nuuuo 6 .11C CO ~.0039
1658771 C6 110 0 28078
062932 60 51, .11 sana 06 .110 ¢ 0156
63032 60 51 ,1)458793 Q6 .11¢ €¢ -.0176 B}
063132 60 51 .nasases 06 .111 0 ~.0C68
6323 458625 06 .11} OC +0156
063332 60 51 .11458582 C6 .111 CO Z.0020
— 432 60 g0 L0068
063532 60 51 .11458487 06 .111 00 ~.0049
__ 043632 8D 51 11458436 06 .111 0O . af101
063732 60 51 .11458381 6 .111 €O -.0127
2 80 51 .11458324 Q6 L101 ¢ . . .0088
T063932 60 51 .1145826% G& .111 CO .0078
064032 60 S1 0

JE— » 8
064132 60 51 .11458136 Cé 111 €O
0646232 60 51 _,11458C6T Cé .111 80

D6a332 60 51 11457996 06 111 OC

084432 60 S1_ 11457921 06 4111 00, .. -.0146 . S
064532 60 51 11457844 Cé .111 CO -.0CB8
60 5L .1)457744 06 111 CC 0264
064732 60 St 11457681 €6 .111 CO -.0098
__ 064832 60 51 11457595 06 .11 0O 0164
064932 60 51 .114575C6 C6 .111 00 -.0098
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SYATICN NUFBER 51 64701729 ITERATION NUMBER 3 PASS WUNBER 077282

—— —_—m

FREQUENCY 8391.¢

TIVE L] [L]
065032 60 51 11457414 06 .111 00 +0098
5 60 31 .11457319 C6 .111 00 -0c848
065232 60 51 .11457221 €& .1i2 CC —.0117
065332 60 51 .11457120 06 .[12 CO 0137
065432 60 51 L11457016 06 .112 00 <0039
065532 60 5! -114569C9 06 112 €O .0078
0656 211456799 €6 . 20088
065732 &0 Sl -11456686 Cé6 .112 CC -0059
] 456570 06 .1172 Q¢ 20166
065932 60 51 .11456451 C6 ,112 00 -.0059
070232 60 51 .]11456C7T4 6 .112 €O -0078
070332 60 51 11455942 06 .112 CO -.0088
211455808 ¢6 . (] ]
070532 60 51 .11455670 C6 ,112 QC -.01317
070632 60 51 11455528 06 112 QC +0156
DAYA SYATISTICS SYATION 5 —LTERATION 3
PASS DATA TYPE BEGINNING END NUMBER OF SYD DEV RMS FIRST MOMENT SECOND MOMENT
TIME TIME POINYS —
077282 _ L£C3 7/268-215332 1/29-070832 428 £102-01 2106-01 2255-02 111-03
—_ CASE 1 SPACE TRAJIECTORIES

EPHEMERTS TAFE IV WITHK MARS VELOCITIES. B-8 1§

GME  .39B60146 06 J  .16234500-02 H -.57499999-05 D .78749999-0S5 RE  ,83781650 04 REN  .63783100 04
998~ A 887824° B 800499 29  C .080837498 29 OME .41780741-02_ AU  .K49599040 e 0

GHMM  ,49026557 04 GHS  .13271544 12 GMV 32476952 06 GMA  .4297779% 05 GHC  .37918700 OB GMJ  .12671062 09

M ¥ ot . 00 RA 34170000 04
ARA  .35670000 Q1 GB  .38294392 00 NAS  .37410000 03 GBI .00000C00 00 GBZ .00000000 00 SC  .10200000 09

INJECTICN CCNCITICNS NGON 235666450257202000000C0C J.D.= 24368605.22217592 JULY 28,1964 17 19 56.000
GEGCENTRIC XC-,48336123 04 ¥0-.42062479 0k 20-.14413998 C4 DX0 .70601073 01 DYO-,68717135 O1 DZ0-.47797862 01
_.GEC .0CO00000 Q0 SGL _a623¢ 0638174 03 GHO (30568662 03

DATE OF RUN 1117644 06C00C EARTH 15 THE CENTRAL BCDY FOR INTEGAATION COMELL EQUATIONS OF WOTION

G DAYS O WRS. C WIN. 0.000 SEC. 23566645025720200000C000 J.D.= 2438605.22217592 JULY 28,1964 IT 19 56,000

GEGCENTRIC o EQUATORTAL COORDINATES i
X -.48336122 C4 Y -.42062477 04 1 -.14413998 ¢4 DX .70601070 Ol DY ~.68712133 01 DI -.47797460 OF
R .B5676448 c _RA ,221C3C05 03 . .10950098 02 _ PTH .13272056 01  AZ .11625194 03

R 65676448 TLON . 14648313 62 VE .10533192 ¢2 PTE .13797477 01 AZE . 11737653 03
— X5 ~,8B492690 08 . . YS._ .1132515!: Q2. 25 .49113300 CB  DXS =.23722515 02_._DYS ~.15814255 02 02§ -.A8579680 0l N —
XM .38246584 (6 YM -.3C198953 05 M -, 50845670 05 Dx»  .82773604-01 OYN ,93298925 00 DIM ,.39381317 00
AT 18246584 (6 YT -_30198953 05 2T -.50845670 05 OXT. ..B2721406-01 _ OYT  .83298925.00 _ D?T _.129341117 a0 .
RS .15188914 09 VS .29323712 02 RM . 38701081 06 ¥& 10159979 01 RT  .38701081 06 Vi .10159979 01
——GED -,12761470 02 .. ALT . .19047845 03 _ LOS .28162025 C3 _ RAS  _.128D0198 03 . RAN. .35548537.03 __LOK 14310144 03 -
BUT  .35000C00 G2 BT .375C00CC 01 DR . 25162675 C0 SHA  .65203972 04 DES .138865618 02 DEM -.75493738 01
———- DAC__.0O20000C £0 (€1 .BX70457C 02 _MCL.. .18380598 03 __TCL .18380598 01

GEQCENTRIC CONIL

—-EPDCH CF PERICENTER PASSAGE —-—. 2A5666450247202760427060 J.D.* 2638505.22185045 JULY 28.1964 17.1% 27.A79 —
SMA  ,26955792 C6 ECC  .97564873 00 B .59124535 c5 SLR .12968311 0§ APO  .53255177 06 RCA  .565640773 04
.~ ¥H _.13500483 CO €3 -.14787228 €1 €1' ,71B897C63 05. TEP ,28120741 02 . _ TF -.7B113170-02 . PER «23213323 05
TA ,26875478 1 wTa  ,ococonce 00 EA  .29842718 Q0 MA  .T2684311-02 €3J -.18T12397 01  TFI .00000000 00

ALL VECTGRS REFERENCED TO EARTH EQUATOR PLANE

e K. -a%48336122 0 ¥ -.42062417 C4 I -.14413998 04 DX .70601070 01 DY -,68712133 @1 DZ -,4TT797460 01 N
TNC  .2895599% 02 LAN  .1704C849 02 APF  .20426939 03 MX  .66197710 00 MY -.612B3270 00 MZ -.43152495 00

— - AX_ ,14187827 Q0 WY —.46208225 Q0 WZ .82499177 €O PX =276620355.00 _ PY -,61101016 00.__ P2 ~«19899402 Q0
QX .62673964 00 QY -.64218887 00 Ql -.441351C9 00 RX .15558145 CO RY .1240686& 0O RI -+98000066 00

1367 00 ___BY .6421889C g0 --+44135111 0G . TX =.62347934 00 _TY ,78183983 00 «Opooonoo 00

DAP -.11‘73139 c2 RAP  .21857066 03
BTQ .52789228 05 _BRO -.286272C3.05_ B .5912451%5 Q5 THA 033323335 03 J—

HELICCENTRIC | - . EQUATORIAL COORDINATES _ =
X JBH4BTAS6 0A Y -.1132614C 09 - 2 -.49114741 08 D .307&2§ZZJ1, _0Y_ .89430414 D1 _ . DX . .2078221% 01 -
R .15188993 (9 LAT -.18866090 €2 LON .30799943 03 V +32122684 PTH  ,19253930 02 AZ 78943384 €2

—— ... XE .8B4%2692 08 YE -.1132574C 09 lE ~«49113300 08 DXE .23722515 02 DYE .15B14255 02 DIE .68579430 01
X¥ ,.8B875155 Cg YT -,11328760 09 49164145 ©8 DxT .z238052a8 02 DYT  .16T47244 02 02T .72515811 01
— - LTE -.18885618 02..  LOE .308C0198 Q3 LTT -<18852131 02 . LOT .3C811451 03 RST .15215119 09 VST .29995789 Q2 . S —
EPS  ,8312078C (2 ESP .27453512-18 SEP .968B74758 €2 EPM  .4BA3TTTIT 02 EMP  .73198500 00 MEP .13043019 03
——- MPS__.13183428 03 . PSP .1(992114 00___SMP . .4B055927 02  SEM . .13256592 03 __ EMS  .47326738 02  £SM -10698938 00 .
RPN ,3913020C Cs SPN .69231634 Ci
—-.- .- SAC .58299142-10. .. _____ . e e e e e o o PPN R
GCE  ,27829543 03 6CT  .28210141 03 SIP  .13157979 €3 CPT .9CO011781 02 SIN .B9T757295 02 D1 .13324a78 Q0
— . REP  .5656Th448 04 VEP.. .10950098 02 - LPE. .AN39BC73 €2 _ LPS .74R02219 .02 D2  .B9358467-01 . Di. »51185111-03 [
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CASE 1 SPACE TRAJECTORIES
2 DAYSTIT FRS, 23 PN, 24.138 SECY TI5E666205TI2C5021 566001 9.0,5 2438607.63676086 JULY 31,1964 04 43 20.138
: e T gepcfATRIE T T T T T T T T T T T EQUATORIAL COORGINATES
. - ETTRRYEEE5E B T TTTY TI19519855 €67 T T LT L443T5I6E €5 H¥ 4831397 G 0¥ T.551072167 06 T EZ 118901808 06 T
R__,35124481 06 CEC 72579455 Ci RA  .30169775 €2 V_ .9C46B594 00 PTH .80467153 02 AL 59112921 02

3 T3aa T FE AT 75579655 €1 LON . 15438424 C2  VE 25295223 07  PTE .202{31767C1 " ATE " 27017432 03
B %5 - *w.en z 1109779¢2 C9__ 15 47004987 €A DXS -.22992229 02 _ DYS -.18719124 0z  DIS -.72494713 01
. 52 16285848 66 IM .36673489 €5~ DXM =, 48995613 €0  DYA 82192130 ou Bz 40265960 00
16285849 €

489 €5 D)(T -.48995613 €O _ DYY .8219213%0 O DIV _ .40266960 00

3

AT .338523 57(,‘6

B TTTTTTTURET LiBlsatls B 627 €& .18381495 cx RY ’377«.627”06' ‘\‘n 16381495 01
GED_ ,73368942 {1 .34486695 06 105 .11074624 €3 Ms 113061759 03 _ RAM_ ,25691527 07 _ LOM 60201721 01

- CUT  .35000000 r2 TT  .480C0CCC 03 DR T.89219692 (0 SHA .34835661 06 DES .18270639 02 DEH .557577179 01
o DAC__.00000C08.C0___(ChL__»25944511 03 MCL _.13177535 C1. TOL _.13177535 01

GEQCENTRIC CONIC

EPOCH QF PERJCENTER PASSAGE o 235666453333202577360C0] J.D.x 2638605,29935873 JULY 28,1964 19 05 18,996
SPA~ .274672BC 06  ECC .98727€95 CO B .43685982 (5 SLR .694814CT C4 Am .54584926 066 RCA .34963228 C4
VK _.96411578-0} __ €3 -.14511865 CL _ €1 ,52626410 05 TFP .2CT4B1l4 06 _TE 17563877 OL PER. 23877159 05 I

Ta T.17314751 03 7 FTA T L0DCO0OCCC 00 Ea 10640167 €3 NET . 52137142 02 c3.| TL19574547 01 TFI .59390038 02
- ’ TAUL VECTCRS nsrcaeuczn 1 Enfn EQUATOR vuns’
X 232123205 06 v _ 17510859 g6 7 .44375166 €5 DX 69213917 00

TRC .3164618C D2 LAN .1B244076 02 nvF T20078576 €3 MX -.4B736016 00 nv .1093;179 00
WX .16425678 TO WY —.45829753 00 WZ 85130432 00___ PX -.79333197 00 PY -.57960942 00
X .58620342 €0 QY T.54478661 00 oz T.49052312 €0 RX .15034289 00 RY ~.10983989 00

8Y  .64478870 00 B .49052319 €0 _TX -.58992511 00 Ty .90745781 QC __YZ _.00000000 Q0. e
®AP .21615171 €3

810 37851579 C5 __PRQ -.2181038C (5 B .43685987 05 THA 33006938 03
HELICCEATRIC EQUATORIAL COORDINATES
X 29378Bs4e 08 Y ~LC‘?§0_’9L®___L_.-4J§Q.QLL go___ DX .236B4368 02 0¥ L1727Q194 P2 _ DL _L74386863 01 .
(AT -.18247366 02 LON .31C55378 €3 V T3C241412 02 PTH -.31613T87 00 AZ .75096B56 02
¥E -, 10977962 09 2E -.47604987 08 _ DXE 992229 02 _DYE 16719124 02 OJE _.T2496713 01

YT “.1C961616 39 IT -.47568313 (8  DXT .22502273 02  OYT .175410&5 02 027 .T6523408 Ol
-LDE .31 2 IT -.18246161 92 LOT ,31056187 93  RST ,13192080 _l!" _Y.S.Y_.,;Ziﬁjﬂaj T —
TTESP L1 SEP .97352658 G2 EPM 12850096 03 EMP 46741683 02 EP  .47373431 01
LA PSP __.9891}7C2-02 ___SMP 33019522 02 SEM _.1021094% 03 _EMS _T7151366. DZ_ESH _al3918134 00 L.
RPN .39999394 €5 SPN ,81475485 02
58297147-10 .. 5
REE 10055486 03 CCT 28187264 C3  SIP .14648291 03 CPT .95085891 02  SIN 92885608 02 Dl .13047324 01

B _REP._,35124481 06 _ VEP_ .9C468994 00 CPE .985C04C5 02 .. CPS_ 17052739 02 D2 11426803 01 D3 ,94367258-01 e
— 3 L HRS. 73 MIN. 24,138 SEC, 23566662C57220202156000] J.D.= 2438507,69675086__JuLY 31,1964 04 43 20.338 .
FPHASE CCCURS AT THIS POINT EARTH 15 THE CENTRAL BOOY FOR INTEGRATION COWELL EQUATIONS OF NOTION
~ 2 DAYS 19 HRS. 23 MIN. 44,875 SEC. TI5666636637202160037141 J.D.= 2438608.03033420 JULY 31,1964 12 43 40,875
) GECCERNTRIC EQUATQRIAL CQORDINATES
I __.__-ﬂ&asa,g__h_x__;mnz_c_u___z 4841557} 05__ DX .,11899230 Ql___ DY -.10553463 Q1 _ DL =.28985249 [ [ D
37765357 06 CEC .73656494 01 RA .20037253 02 v . 16166502 01  PTH .18551153 02 az .25667890 03
R 137765256 06 LAY _.73656502 QL LON .24995073. 03  VE ,28826756 Q2 . PIE. 91741951 00 AZE ,26%30064 03

XS -,9414B621 08 ¥S  .10929542 09 1S .47395290 08  DXS -.22890601 02 DYS -.16839263 02 DZ$ -.T7301680% 01
XN 32335556 Q&___ YM  .186008C6 D& IM_ 48150318 05 _ DXM -.56216471 0D . _DYM _.78362978 00 DIM 39332857 00
X7 ,32335556 06 ¥T .18600806 06 IT .48150318 05 OXT -.56216471 00 OYT  .78362978 00 7T .39332857 00
RS .151B4125.99 . ¥5 29340330 02 RM__.37613331 Q6 210415431 01 _RT _.3T613331 06 . YT .10415431 01 .. .
GED 74152888 01 ALY .37127572 D6 L0S  .35C655%55 03 . 13074207 03 RAM .29909366 02 LOM ,24982284 03
! _,_dﬁﬁ_':mMJ@QOMMQSAE?L,MJ‘QLMIMS_AMQ7Q_Q_Z_D.EH_.115§MIZ,AL—__—_
DAC  .000COCOO0 €0 ccL  .25951328 O3 MCL  .18748032 03 TCL .18748032 03

“wx

HELICCERTRIC EOQUATGRIAL COORDINATES
X .94472857 CO ¥ -.1€910794 09 7 -, 47346875 08 DX .240B052%4 02 DY .15783917 02 0z .70118284 01
— LAY _-.1816 19222 01 Al .T4607172 02

5189249 09 2472 02 10N .3J0BRALT L3 .V .29633923 —BIH 28
XE  .9414B621 08 YE --10929542 09 IE -.4T395290 08 DXE .22890601 02 DYE .16839263 02 DZE .73016809 01
1. .94471976 08 YT .=.10910941 09 _ 1T -.57347140 Q8  DXT_ .22328437.02 _ DYT  .17622893 02 DIT .T6950094 01

LTE -.181BBOTC 02 LOE 31074208 03 LTT —-.18162504 €2 LOT  .31088753 03 RST .15189328 09 VSV .294675B6 02
_EPS_ ,B82100447 62  ESP .141620C4 00 SEP_ .97758400 Q2 _ _EPM_ .2R7B1ATA 02 _ EMP .151090B2 03 ..MEP .1268A175 00 _

MPS (10992463 03 ¥SP  .98911702-02 SMP . T0CT74748 C2 SEN  .97881510 02 EMS .B19TT945 02 ESM  .14057998 00

REM 17354019 04 SPN R112274C G2

sa¢  .58297C19-10
.- BCE ‘lcﬂiﬂ.ﬁuﬁl;ﬁ T_.1C796703 03 SIP. _.10992463 03  CPT _.11102827 03 _SIM _.%1102827 03 __ Dl  .57128389 03

REP  ,37765357 06 VEP 16166902 OL CPE .9833T663 02 CPS .77086569 D2 D2  .17481927 03 D3 -.39435102 04

SELENCCENTRIC EQUATORIAL CDORDINATES

X .88137109 03 ¥ 14714414 04 I .256525342 03 DX .17520877 01 DY -.18389761 01 D7 -.58318105 00
R.._.17356019 04 . EEC _.87910116 01 RA _.5907903%1 02V 26302815 01 PTH -.17107776 02 . AZ _ 25685635 03 .
R .17355999 04 LAT -.12166415 02 tON .20340361 03 VP +26346406 01 PTP -.17078711 02  AIP 26757628 03
LTS ,;94222&1Q_Q.Q___LNS L27278652 03 _ LTE .58681954% DL _ LNE .35481264 03
lLT -.23980408 C1 SHA -.16317C54 04 ALP  .175809C5 €3 DR -.77375009 00 oP .82988980-01 ASD .90000000 02
7189955 03 _SVL -,7C302282 01 _ HNG .24991795 03 SIA -.61218121 02
SAC .58297019-10

SELENDCENTRIC CONIC

EPOCH OF PERICENTER PASSAGE 735666636756202312552141 J.D.= 2438608.03399981 JUI.V 31,1964 12 48 57,584

SMA ~.384319R51 04 ECC .14159473 ufwin_ﬂ__smf‘.ﬂﬂmiﬁ‘l 04 _APD . RCA __.16072142 04

YH .11264184 01 C3 .12688185 Q1 Cl .43631291 04 TFP -.31670817 C3 TF .67483771 02 LTF .67152365 02

o TA -.29098600 02 . MTA .12492988 03 ___Ed —.123BB325 02 . MA -.52898847 01 €31 -.192T4051 o1 . TEL «6739579T 02

ZAE  .133864467 03 IaP  .14411526 03 AL .93066530 02 DEF .89859775 €2 IR  .40560888 04 GP  .83246089 00
6Pl _.0000OAOQ 0B OY . .QCD000CQ Q0. OP2 238000000 02 .

ALl VECTCRS REFERFNCED T0O ORALY PLAME OF TARGET
A -.73523713 03 ¥ -.15509394 04 1 -.25754064 C3 DX -.19492388 01 oY .17469969 01 7 .15055b!§ 00
_____INC .1T70849B5 01 LAN 17595491 03 . APF .32017186 03 MX .A6125345 DO MY -.502017024 0O M2 -.71047823-01
WX .11212093-01 WY 15862437 00 w2 ~-.98727502 00 PX -.B81064188 00 PY -.57661595 00 P ~.10185154 00
__.__.ﬁl -.58543485 00 QY .BCl4aR44 CO 02 412212410 00 RX -.14340982-01. RY . .23275427-02 . _RI -.99989441 00
-.16045318 00 8Y -.9T425757 CO 82 -.15835705 00 TX .16020382 00 TY .987083%6 00 TZ .00000000 00
Jl_—AaAQEJ_&_m\_.__SLI_Alem a0 . S7)1  .1452R63%-01 DAL _.A3245832 06 RAL (17078127 03
SX0  .15803742 00 SY0 97464663 Q0 $20 .15839212 06 DAC .91135827 01 RAOD .BO7B9735 02
_ETE .17919981 03 TS .355836664 C3 ETC 28376122 03_
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CASE 1 SPACE TRAJECTORIES

8710 -.382456T4 04 BRO _.6134533¢6 123 B _+3B734534 ¢4 THA .17088748 03

o o o ALL VECTCRS REFERENCED TO TRUE LUNAR EQU. PLANE
¥ -.67390634 43 T -.36578T85 U3 DX -.26289038 00 ~ DY .26143597 01  OI .56958858-01
LAN _.1C20274C €3 APE  .28798141 G3 WX ,83485302 00 MY -.52807194 00 MI .15536493 00
\44754255-91 Wl T097666192 037 PX -.97289455 00  PY 10835580 00  PI —.20429171 0D
CX_ .96683861-C1 QY  .95310416 00 QI .68305153-Cl _ RX_ .60505214-01 _ RY -.76247665-01  RZ -.99525139 00
8X -.T57C6211 05 8Y -(67465597 0C  BI -, 19145989 CO0  TX .78333296 00  TY 62160236 00 VI .00000000 00
SY1._.77961322 00  S71 -.97337492-C1 DAl -.55858729 01 RAT 12843324 03
SYO  .52656222 C0 ' S20 T .13122158 00 DAD T.11024083 02 RAD .39668271 02
. ETC_ .23277692 03

87 .3873457T £4  THA

.41 .MATRIX_ FCR MAPPING _FORMWARD . ITERATICN NUMBER a

x Y z DX DY 0z XE RE 6

X -.14719602 03 .1C875338 02 25615991 02 -.32595615-C2 -.32476319-03 .31037056-03 .00000000 00 .00600000 00 .00000000 GO

Y T.13731668.03 .27706392 92 49460946 02 -.29962311-02 -,12576018-03 ,55984342- OA -QDDOOOODJ_Q MJ_;MGWWQ oo —_——

1 -.52840490 02 .25753B44 02 -.20270947 01 -.11035822-02 .12915691-03 -.23568138~
—RX 14987902 06 -,25554160 Q4 -,24631602 05 ,33314858 Q1 ,39713632 00 -.323724}5 . QLJQMMMMMM&M_“

DY -.18111938 06 .3716C500 05 .42711773 65 -.34919704 OL —.72810351-01 .5i352034 00 .

- P2 =410863741 06 ,17137176 Q5 ,32217422 05 -.23841064.01 -.11388957 00 _.34561500 00 ,,,OOOUDQDQ OD MQQ.QD M .nnocnnoc GD
KE +32545975 01 .52209142 00 .BOL58117 00 -.73065969-04 -.399138C8-05 .96725029-05 .10000000 G1 .00000000 00 .00000000 00
JRE_ 1171868-01 44139535102, ..33220201=02 C446693-05 _ .24882848-06 __.18432593-04 a0 1 01 an R
G 5223812-01 -.49480572-01 -,25215953-01 ,20072020-05 -,15301703-05 ~.76044533-06 . [+10] 00 .1 o1
—KE L T9758912-02 -,12332462-02 ~.11460148-02 .3808058A-06 -.67960656-07_-.593144864-07_ .00000000 06 00 A
RI(011.00000005 00 .0£00C000 00 .COGDCOCO GO .CO000CO0 U0 .OOOCOGOC 0O .0G00CO00 00 . 00 . [+ 1] 00
—LC{C1},C0030000 00 _ 00000000 €C_ 00000000 0C L CCCOCA00 GO . ,000C0000 00 ,0000C000 00 . 00 00 . 00 -
RI[031,0000C0C0 00 .0CO00J00 GC .000000CO €0 .00B0GO0O0 CO  ,00000000 0G .00000000 00 . 00 00 00
—-LAL03).0000C0C €0 .000060Q0 0C._ 09000027 Q& . ..GQ00Q0C0 €O ,00_000000 00 -»00Q00000 Oﬂ . 0 . 0g . . 00 00
LO(03).500000CY 00 ,0C000000 00 .00300CCO 00  .£000C000 60 . w0 . 0o 00
002000 00 ,AQMMM_DQMNMCQJL.&MGQCBQDJQAMDCQCB(L,DJLA._Q_QHDBDDD DD 0 00 00

4 - i}
LA[C4).00000000 0C .JCC00000 00 .00000000 0C .0080CCO06 GC  .000000C0 OO0 .GCOOCODD 00 .0DOOODOO OG 00000000 00 00000000 00

- —L0{04),0000000( 00 ,0CQ0C0CY 9C  ,N00000C2 00 ,COCOLCOD 4O .000COCCCO GO .00DOOODD OO0 .0DOOOOAO G0 .000000CC GO  .00Q0000C QO
R1{05).000000C0 00 .0C00Q000 0O .COCOCOA0 DO .CCCOCCO0 OC .00CQ0CCO 00 -0000C0C0 00 .00000000 00 .00000000 00 .000GO00Q 00

oo

——.LOICS).c000D000 00...0000000Q. 00 .€3000000. 00 _.0CCOLCOD. O . 0o .Q 00 . . Qo
KP R1i01) LO401y . . BII03) ... LALC3). LE{03) R1L06) LALD4Y 10L04)
__l___;_CQQOOOCO 0¢ .GC0OCO0O 00 _.00000CCA. OC _.OCCQUCCOC 00 .0CCCOCLO 00 00000000 00 00 04 .0000000C GO
-000000C0 00 .0CCO0CCO OO0 .0000C008 OC  .CCOOCH00 00 .0C00C0000 OC . 00 .0 00 . 00 .000 oo
I ,1 00000000 02__,00000000 00 _.$0J0C000 §C _.C00QR0E0 GO . .00000040 00 8o 00 00 oo . [] —

0

ox »000000CO 0C ,0C00CC00 0C .0D0GOCO0 OC .0BQCHCOC GO .0000000C 00 :00000000 00 .00000000 OC .0000000C 00 .000Q000C 00

— DY ___..00000002 00 .0L00GOCO Q0 .COCOQOCO Q0 . .C0Q00COC CC . .0CQQQALHD | D_L.Agonc_onn_MLAnnomoun_‘nnmnna Q0 _.00000000 00
[224 +00000000 0C .0G0000CO OC  .C0D0N000 €3 ,0CCOCO0C OO0 ,00C000CC 0O . DO 00 00

- — . KE. -00000000 00 .. .CCO000CD OC  .C030CGCO 00 _..000000O0 GO _.00000CCR DO - 04 00 . : af
RE +C000CO00 00 ,0030C0CO GO .000COOCO CC  .COCOCCEE 90 .000C0CCO OD .00000000 00 .00000000 00 -00000000 00 .00Q0000C 00
!L ..«Q0Q0C000 00 LCCCO00CO OC . .£O00COCO OC  .0GLOCCO0 00 ,00Q0000C 00 . 00 00 00 . 1] 00 N

710000000 01 . CCCOCO00 00 .000000CO OC -GCCOCEO0 OO  .000008G0 00 o 00 [ 00 00
u(ou;MMumemm 01 ,000009€0 00 _,20000C0C 00 _ 0000000 00 .GODGCO0D OO ,00Q00000 00. _.00000000 00 40000000 00 —_—
LD(01).00000000 OC ,0CO0COCO OC .10000CTD OI .00COCCO0 OC .000CO00C OO .0OODCOOD 00 ,00000000 G0 .0O0O0OO0 00 .00000000 OO

RILQ3).00CC0000 00 .0CLCLO00 00 ,00C0CELO OC. . .1000CL00 G ,000000G0 00 .0COGOOON 0D  .f uu + 0004 00 00 R
LA[03).00000000 00 .CCOGOACO 00 .COOODOCO OC .coooccoo 00 .10000000 01 ,00000600 00 . oo

—-LC1032,00000000 Q0 _.QCQOC000 OC _,0CC000C0 Q¢ 0000G €0 ,0000C000 00 10000000 Q1  .0000! QQ_QH_-MMQ_Q_Q__._QM 000 ——
RI{04).000000C0 GO .CCOOGOCO OC .000CCACO OO .uoouccoo 00 .C0CCO00O 00 .oooocooo 007 ,10000000 01 00000000 00 .ooocoona oo

_LAICY 0000 00 .€C000000 00 .£0QCCOCH GO .0000LCC0 OC  .000QQC0Q OC ,0000C00C €O .00QQO000 00 ,10000000 01 . ,00000000 00
L0(C4).C00DCOCO 06 .CCOOCO00 00 .CO0OC00D OC .0OCOCOO0 DC  .C0000000 00 .OC 0 . 00 . 00 .1 01

-R1105).000000C0 00 ,CCODCODD €O .CQ000COC Q0 .00DOCOOC ¢ .000600Q0 OC .ooooooao 00  .0000000¢ 00 '.00000000 00 .0000000Q GO  _ . _
LC105).000C0000 00 ,GGLOOOCD ©C  .00J00000 00 . o . oo 00 .0DDOCOOO 00 .0D00ODOG DO .00000CO0 0O

RILCS] Leios5t

x +€00000£0_ 0T . CCCOCEOO €O
A ~G000G0C00 06 . CCO0CE00 00
1 -£00000CC 00 .CLCO0C000 00
DX ~6000C000 06 ,0€000000 00
oY +000000C0 00 .0CO0C000 00
T €000 0C .CC0006000 CO
KE .00000000 06 _.CCO0OCOD0 OC
RE .C00000C0 06  .0C000006 00
[ -000000CC 00 .OCQHLODE €O
[ ~B0G000CO 00 .0C0DC000 00
R11€1).000000CO OC _.CC00CO00 OC
(C{01).000C0GG 00 -0C00COCO OC
R1{03).00000000 0C__.ACCOCLLD €O
LATC3),0000C000 OC .GCCOCO00 0O
L0103),0000£06C CC__.CLO0COCO CC . I o
RI{04).006200CC 00 «0C00CCCO OC
A{D4).C000C0CE 20C20C0Co 00
LGCIC4).C000C0CE 0C +CL00C0Ce 00
RIIC5).1000€0¢0 01 .CCOOCOC0_OC
LC105).0000C04C 0C . 1€00CC00 01

3
o

137



JPL TECHNICAL REPORT NO. 32-694

CONDITIONS AFTER FORWARD MAPPING §4707/28 171956.000 TO 64/07/29 102758.00C

_ _+28737287 Q0 . .

.BCT92135 C4  DX=  .14593175.0) . Ov= 98778960 00 D

STANCARD OEYIATIONS

X= _.55002608 €Q.____Y=_ 18869941 Q1 . I=_ .3675217¢ OL . DX= _,66093583-05 DY+ ,L15756591-04 _ DI= .32719456-04%4 . ..

COVARIANCE MATRIX AFTER MAPPING . .. _ . _ITERATION NUMBER R F o .

X ¥ EH [ [} [}4 Kt RE G

= 3057868 G0 -.97532615700  ~11724267 01 <312C55E3-C5 =, 73959872-05 TE0026759-05 =, 11475975 00 .13854552-01 -.80316016-02
- v -.97532915 00 5603695 C1 -.55805753 01 -.92628534-05  .26619923-04 -.40547314-04 112355904 01 -,52365176-01 ,10453919-01
N . 7 11724207 01 13507235 02 .6894C546-05 —.38645001-04 . I0442858- o3 38156873 01 .10688461 00 .58438504=01
ox 131208503-05 -.92428534-C5  ,58940566-05 .43483565-10 -,9€7172[9-10 795573 6746527-06  .99492951-07 —.14717053-06
- _uv _7. 395387-05 -26519923-04 . 306REE01-04 —.9CT17210-10 . 24827C16-09 ~. 3842555 3201879-05 -.36369286-06 45994411~
C547314-04_ .10442858-03  ,79557373-10 -.38425991-09 ,10705628-08 -.30283843-04  .83532136=06 .44714390-06
IE .11419975 5 06 . 173555C4 01 -.36156873 €[ “ 66746527-C6~ ,93201879-05 I36363843-06 . 23465833 01 -.11756211-01 .65221256—02
RE -13854552-01 _.+10688461 0C 7. -136369284-06  .83532136-06 -.11756211-01 .13176632-02 9706089
=.B0316016-02 543850401 —. L4T17C53-C6 T L45984417-07 . 44714390~06 . 65221256-02 .910Zoaio—oc .09115012-01
043-0] -.81013672-06 .147¢8519-0 62425256-06__,13448]53~ 379249~
3489-C1 -,57543598-06 ,18685316-05 -.51465294-05 T54008875-01  .40580537-04 -.snosuu 03
3339052-03 _,55473381-03 -.55134491-03  .15141253~ 1349446Q-08 . 12093531-07 _ ,5936]1497-03 .39275721-06 _.21207963-0%
RI(03I 2039098402 —.10891439-01 .33964888-01 25202176~ L54368032-07 .24204704-06 -,96134286-02 .24052494-03 ,32125143-04
LA{€3~,36587529-04 .11772512-03 -,92875793=04 0144869-08 -, 65708112-09_ .13511219-04 -,15129666-05 ~,28044700-07
LC(03-.28B00569-03 . 10674698-02 -.19208562-02 (] 924581-08 -.1490C661-07 .31833395-03 ~.20314296-04 .30281011-05
R _L.ﬂz_ﬂéﬂ_l__;lws 957- = = 3668-07 . 19668525-06 _~.20086952-01 _.22963538R-03_ .96861056-0%8
LA (041 46586662-04 —.17261220-03 .32921882-03 .424T4036-09 -.15626263-08 .19843803-08 -.78954978-04 .zezznsss—us .18060700-05
o LO{C4-.30525284-03 .10582263-02 -.17040638-02 -.27¢91336~ 8 _,76622416-08 -,}2751728-07 _ .15858899-03 ~,20564735-04 4490148605
RETC5T 5417678102 —-164B1845-01 .23357156-01 .14208972-07 -.36927928-07 -.18288466-07  .55667437-02 .3645B491-03 .81757585-04
LC(05-.30433225-03 . 10728225-02 ~.17806065-02 ~.27596164— 78265637-08 -.13376233-07 _ .24824384-03 -,19920318-04 4577992705

¥ =,599 =17
RHOH.lZOBbSlZ-OI -.137

KM R1fct) LO{C1) RI(03) 148C2) 1CE031 RL(G4) LA[04) LO(D4)

.43294151-02 ,445864662-04 -,3052328 4= 0;

3741-01 -.17251220‘03 -10552263-02

72370406238-02
«270%91396-08

X .599#6271 01 .12086512-01 -.13339052-03 .20390984-02 -.356587529-04 ~.2BB0Q569-03
Y <170 1375196501 .55473361-03 —.10891439-Cl1 L 11772512-03 10674698-02
z .8!6790&3‘01 -.48763499-0} -,55134491-03__ 3396488801 -:92875793-04 ugﬁu_gj_,gg};wsy Q1 »329
OX TTC.A1013622-06 —.57543598-06 .15141253-09  .25202176-08 - »43445218-09 24822534-08 -.85561658-08 .4

oY 1470851905 _.18685316-05 -, 134944 8 -.56368032-07 .]0144B69-08 77926501-08 —,57120668-07 —,15626263-08 16622

0T  <.626425256-06 -.51465294-05 .120935 T .24294704-06 ~.65708112-09 14900661-07 ,19668525-06 .1 543503-05 -.1275172&-07
KE T13448153-01 .56008875-01 ,59361497-03 -.96134286-02 ,15511219- -04  ,31833395-03 -,20066952-01 =,70954

—RE A e
RE  -.21379249-02 .hCSBUSS? G4  .39275721-06 .24052494-03 -.15!29566—05 2,20314296-04 .296353B88-03 .26220665-05 - 20565735-0A

- 44422620~ 95161-03 ,21207963-04 J}_ZLlil_l_Qi ,JZMﬂTQQ-‘Q_d_OZBNu —05__:96861058-04 1806070005 _.449014R6-05
[ ~27868181-01 -.29954923-03 7050111206 272625800-04 +46100390-05 .49514367-04 -,37939258-03 -,29477555-05 .55202620-0%
0]-.299543 971 _00 -.32049932-03 25-03__,87855613-06 13896580205 ,29121702-02 _146823161-05 =, 91113239-0% _____

1322042

Lmou O I 0% —o32649937°03  .21841726-05 ~.14115985-05 .23197022-07 .76188639-07 ,17466902-04 .47560248-06 .T77427723-01
QLA_Y_‘LZE_ZMLZ_S;O -2)4115985-05 _.33799330-02 .41881401-04 ~.38096767-05_ 31756580~ 03 __.49209819-06 ~.356916911-05_
LA(03). 55100390 05 87355413-06 .23197022-07 .u«auox—ca T54581121-06 +3339494B-07 -.62986669-06 ~.73467368-08 .3030855%-07
e 010 _ 6580-05. 7618863907 -.18094767-05. ,33394948-07 _ .38999122-06 ~.58725345-05 =~ 47319934-07  .37168360-06
- ﬁuoh-.anaazsa 03 .2912\102 07 -17466902-04 -11756580-03 ~.62086669-06 -.58725345-05 .33416819-02 -, 34445197-04 ~.78030309-05
1-05 - _._G&’JZQQ—Q_Q 24920981906 ~. 73467368708 =,47319934-07 ~a34445197=04 _.59919307-06 -,46049226-01

Lc(on sszazsza-m - Musz;o T65 2 71427723-07 ~.36916917-05  .303C4559-07 .37188360-06 -.78030309-05 Ti46649328-07  .AL265651-06

54 4 30845-07 - 11124559304 »6323C936-06 -,47106493-04 ~,57478552-05 _ .11324937-03.. 21891101905 ~.67423294-05.
LC(OS] 53243634-0« —.4&4»7353 05 .931368597-07 - .42476C17-05 .28521603-07 .36938152-06 ~.50297353-05 ~.51642048-07 .37C78005-06
RI(CS) LC{05)
e R 454176781 $433225-C3. .
Y -.16481845-01 “Hic720275-02
_ 57156~ 2806065792 __ R
DX T14208972-07 TiiTs9e164-08

oY .36927928 Q7 1826563708
Dz -.1B8288466-07 -.13376233-G7
——XE £55667437-02  .24824334-03 e e e e e e
RE .36458491-03 -.1992C318-04
G 4Bl79T885-04 _,ASTIINT-05. . . ..
KN -.54633714-03 .53243634-04
45-02 -,40447363-05
LGIC1-.11245593-04 .923368597-07
. R1iQ31.6 lz}ﬂilb:ﬂi;Lﬁ},&?é_O_u:.Ui_ e e e e e e i e — s
LA[03-.47186493-06 .28521603-07
LE(Q3-.5T878552-05 . o 36938152-06 e e T ST e T
RI(CAI.X1324937 03 -,50297353-05
— LAIL4].18911019-05 -.5144204A=-07
LC{Ch-.6T423294-05 37C78005-06
— RTIC51,64988731-G3 -.62438415-05 J—— -
LC(C5-.62438415-05 .38167141-06
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U WATRIX FUR WAPPING FORWARD.. .. ITERATIUN _NUMBER 3
X v T oY oY U7 XE RE T
b - 11AABG&2 0h .T244B142 03 .30002774 03 ,53542442 G0 .55168437 00 .BT136455-01 -00000G00 40 . 00000000 DO <00050040 00
—.10723203 04 74453037 §3 .32 g*m 03 ,50C6722% 0. 57242589 Q0 1Mmﬂ_ﬂlemu9_mmo_m 200000000 p0
2 03 (] 000 50 00000000 00 6000900 00

v
7 -.3I9741684 03 .30985949 03
X 676227 07 -.7]8

¥ LOTT78018 06 37073927 06 58424810 O 5873048

D2 -.B4893285 06 ,57728294 06 .J4BTALST 06 ,396T1358 03 45137723 g;
KE  -.26078957 02 .17446450 02 .74861424 01 ,12189310-01 .133!6 JI- 1
0000 02 , 5337500 241750000 02 19592285

-15799942 01 -,21%722

;sm_nn_..mnm_g;

.nouoooao 00 .00C0000C 00
000 09 ,00000000

.oonoaoao 00 .oounocuo 9

00 DO -GODOCODO OD
--290000090 000000 00, 0000
.UOUOGOOD 00 -00000000 00 .

gogo 89
.00000000 00 -GODGDODO Oﬂ
000 200000000 ¢

IX(OH.OOODOOOD 00 .000Q0000 OO
lllﬂ!l UDUUDGD! 00

Al3]
LOt83]. OODODODO OD
LAD41.00000000 OO0
4), 00000000 QO

~ 00000000 Ba ..
00 00 .
.00000000 00 .00000DA0 OO0

~.00006000 00
££0qa0gno ag
. 00000000 00

« 000D

90
- 00000000 00

1105).00000000 OO
LCI03 90980 05

XP RI1{01} L0{0%] RIIG2)

00000
.0000000Q
400 Q0

00400000 00

60000000 06 *coeo6000 0a

90900000 Q¢ ,Q000000¢ 0C ,L0QPO000¢ 00 . 00000

Zis0co0co ol 00000000 00 04000000 60 +0000T0GL 00

20000990 03 000600 0 00

Lﬂ lul) GUUUODGO 00 .0C00C000 00 .10000080 01

___ruga 90..00D 03 +10900005 01
LA103 100080000 00+ 08000000 000503000 00 +10800000 08 ~00000000

0000000 00 .DODQNODD OO _.QQR00000 0O -

9990000 00 00000000 00 .00C00000 00 -00000E00 00” .uoo 700000000 00+ 10066000 0L -0000060G GO 08000000 00

LG{04-00000060 00 280000060 00— ~00000C00 50— D0SS00T 00— 30080905 0 05000900 00— DeRab0e 98 iososes u

26000000000 00000000 00 -00000000 b0

0400000 00
.10000000 01

. DODODODU DD

LOt051.00000000 00 .0C0QCA00 08 .00000000 00 00000000 00 00 .00000000. 00

RI(G5) LOigs)

X .U0000000 0D .0CQEA000 G0
Y »00000000 OD 00000000 00

1_.__.00000000 00 0000
ox -0000C000 00 .0CCOQ000 00

[H .00000D0C 00 ,0CODO0CD 0C
___&E . .000OODA0 OO __.00Q000AD DA . . _
RE  .000G0000 DO .0CO0O00D CO

& ng_ [+ S
- L4 +4000GDC0 DO ,000000C0 OC
LI o0

Lolol. 00000000 00 +0C000000 00
— R1I83). il
LATg3) ., 00000000 DU »06000000 0C
—1£i83).00000000 00 . _LOLOORODA B0 . .. -
RI104).C00000060 00 .JCO0CO00 OO
LAI0S) aa o0
LT(04}.00000000 00 ,006NG0000 CO
——BIKGS1.1QD0CO0C Q1 0200 0|
101051.20000000 G0

- COYARTANCE MATRIX AT JMPACT I1TERATION NUMBER 3 - - - S -
X Y H L] oY oY KE E [
X 71316317 Ol -, 10344473 02 .14595877 01 -.24. B3 - 36~ = 934 .‘3. 2 -
¥ -.10344473 02 . 18832966 02 .400]15571 O 248813794~ . 2342212190 5787 =

+40015571 01 .184TH136 02 .19563070-02

.35200052 05
A

DE55T4-0
S65T54852-07 -, 72742134
35280002-05 .4 417

T 01
- »
+1G0AT706-04

4 L3277
2771793502 .23445833 &
0244641-03 -, 117586211~

4970

4. 42438
.3‘2212]9'01 ~+34285434 01 --50\5709‘1-
.3525‘"10 02 .12782276 00 .00122#6—05
3-0 51

»32125143-04
=2 2004,

lHOJ) 15244070-02 .11539189~ O‘l
$5838-03 . 208159,
LUIU!—.]O!Z#9ZG—02 -77795517 03 -.20[32!67-01

.:uszozc-cl .‘22'2521 05

.5!!35 O—G

LAT04) 21950854-03 -.ZBOUCSG) 03 26 044! D J 00-09

- 4594 94596112-03 - ~220864735-04 ,sunuu-n:,,, e
RII05).13707631-01 -, 259!16[9 ['H .13513065-01 +24708822-05 -.66!2“05—0’ ~+13020418-04  .55657437-02 .35458491-03 .§1797445-D4
1CU05 1816328~ 9346931 - 741341 641098 = = 19, et

13 RI{O1} L0001} RIGDA) _ (ANOM) ___Ag{03) R1104) Litos) L0104t

X =+ 3124974 Q0 -,85791592-01 -,41038837-03 ,152440790-02 ~,20349838-03 -, L0524924-~ %QMHZA%#MHL__
Yo 430A3320 00 20563553700 L 715A3397-03 L 11539189-01 . 2881993503 _TTTasAIT-03 . ugﬁu 2 —.20050583-03 . 94594112-03
431~ 37009 1] - g

.EllﬂO‘l—O" .SIBQ ZA 0 46 60 905 A.bll S“ -o .! 5T0515-0°

[:1] .?Gﬂ 5834 Di .5913!79]-0‘ -l735!9§#~db N
Y 8 00384740 3800348-9 6 )
24 7991!—04 .XSZ%GSZ 06 .ll“2519-05 -.266#062!—5*

9-04

Lofary. 473&(1111-&6 =.328499% 03 -21841726-05 ~.14115985-05
~+14115985-05 337993 28140140104 - = = =
lllc)).ﬁBlDU!gh 05 .87555§l3 €6 .23197022-07 .41481401-04 .545B1121-06 .333959§5'D7 =.629856069-06 —.TIAETI6H-08 .303046959-07
10403} .4951434T-04 .15894500-05 1BB&3F-0T. -.3B09AT6T-05 = =
RI(04-,37939256-03 .29121702-02 -17\66?02-06 +11756580-03 -.62956669—4}6 .!lTZ!!QS—DS -33416819-02 --!56‘51!7‘06 '.1.035!0’-05

4126345106

= 094
] -77621123—07 ~+345916917-05 -30306559—07 .311!!350—05 —-7‘030309—0! --Ab‘lﬂ!ll—o"
05, - 2J813CH45-02 -.11245593-04  .53230934=D -

LO105).53243634-04 -, 48447263-05 .9!36!597'07 —«42476017-08% .1!5"603—07 .35‘13![52—06 -.50297353-05 = 51642040-0T .!707.“!—06

1 = =05 . 468,
LO104}1.55282620-04 -.911\523

RILCS) LC(05}

X .+13707631-0] -.11816320-02
¥ Z.7B981415-02 7 .99344931-0)
2 .13513065-01 -,17891520-02
ox .2&10961245 »12374134-04

02 _ .36410988-06
.33 .uozoua 04 . 18132757-0%
e BE . 23566T43T-02. ,24824364-03  _ JE— S —
RE -36458491-03 -,19920715-04
€. __«B1TITH05-C4 . L45779927-08
KA Si58633714-09 S53263634-04
___umu «38130845-02 -.48447363-05
G{OL~.11245593-04 .93348597-07
.____!JW]] 63210926-04_ -.42476017-0% -
$C3-.471864931-06 .28521603-07
_ULWJ 718552705 . 36938152-06 J—
RI(04).11324937_03 --50267353-05
e h4502),18911019-05 -.51642044-07 —
LC(0A-.67423254-05 .37078005-06
1105],64988731-03 -, 6203041505 ..ol . [
LOTD5-.62438415-05 .18167141-0¢
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THPACT PARAMETERS 64707731 124340

N PRI

TARGEY QRBITAL PLANE}

B.RC

B.RO 18797725 €3

_ BTG L €3 $.IS 5.RS,

-.42141458 2 -,70828736-02 ~.58231506-01 -+97720680-02 -+24702021-02

B.TO  -.42141455 C2

+32450478-02 .30892370-01 .10486382-02 .12970878-02

_226B7C146 02

TU -.70828734-C2_ .32450471-02  .T14013C7-Cé  .50120152-05  .19664682-05  .20351964-06
€3 -,58231536-C} .30892370-C1  .50120153-05 __ ,40896348-04  ,83996067-05  .16937951-05

5.5 =.9772066C-¢2

.10486345-02 219664680-05 »83996060-05 21094764404 +30553659-06

_$.RS _ -.24702029-C2

-12970881-02 «28351973-06 -16937956-05 +30553678-06 +7049354§~07

NORMALIZED N MATRIX

B.RO 8.T0 TL €3 S,TS S5.RS
8,40 .99999999 0C _ -,7823631B O _-.BC665954 (O -,87629358 00  -,28422352 Q0  -,$9534764 00

B.YO -.78236314 €O

.99999999 Q¢ + 74085462 CO +93190993 0Q »611406B9-01 294245298 00

TL --80665952 CO + 14085446 CO .99999999 DQ _ _ ,92750665 Q0 __ ,70335326 00 290714899 Q0
€3 -:87629358 GO 293190995 43 292750667 Q¢ +10800QQ00 01 2239696086 00 299757130 00
$.IS -.2B422346 £Q «61140472-C1 +7C335317 €O 239696874 Q0 199999999 00 23477989] 00

5288 -.89534792 £Q

L94245320 00 .9C714930 CC . ,99757160 00 . »34772904 00  .10000000 QX

—_—— .. DMITQQ MATRIX

- B.RU B,J0 Ti c3 S.Ts S.RS
b -.41490960 €2 = .48283439 23 _ _a71555589 £3  =.)A197635-0L 449906201 Q0 _ -.33648690-02
Y -.77554933 G2 237405842 €3 £66241056 €3 -,10040979-01 _ _ .51863909 00  -.33999262702

z 231745204 €2 11629480 C3 .

223962952 .03 -,35340999-02 21265436 00  -.14141163-02

[2).4 40545040 €5 -.5120A953 06 . -.73261156 Q6 11558968 02  -.494765131 03 35841535 01
DY . =u55775649 C3. .. .%3395378 & . .T7000485 Ch__ -.11669692 02 _  .60923413 03 -.40259531.01
Dl __ -.44701258 C5._._ 131296403 0& . _.5256171C G6 . -.B04B5114 01. .. .4005394h 03 . -.270774B6 01
B $3873508C C&
B.RQ +61346638 C3
. BaYQ ~.38246207 Q4
B RY L74515017 03
[ B.TY _..=a38011C85 C4
it _ 67152357 Q2
SMAA 11220904 €2
— SHIA 229897684 €1
THETA 166949971 02
LELY 30419746 01
CEL B . ... .11612381 €2 R
DEL S . . __a34264471 01
IF £7395797 _C2

N PATRIX .{TARGET EQUATORIAL PLANE]}

_B.RT

B.TT T

B.RY __ .11L78899 C£3
B, 1T -,39242115 02

-239242118. 02 -.71904973-02

=2405839% 02 = .299B5SQ2=C2 .

29985496-02 71401307-06

TL -.11906970-02
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APPENDIX F

Ranger VIl postmaneuver ODP printout

PAGE HEADING 23
TRAT POSY R7U WITH PRE DATA AS APRIORT 1% NOVT

EPOCH o1 _

630702510, 2756000 i - -
PROBE POSITION AND VELOCITY n' EPOCH 102

= I568TAS3ES V=, 63041615E5 T
DX®,14342516E1 DY'.97256996EO DI'.ZUH&lQ‘)EO

UTHER PARAMETER VALUES 103
KE=.39880138E6 RE=~.63783085£4 GBNDON'.!GZZES’BEO

RI{31=.63718804E4% LHJ)-.35117#29E2 LD(J)-

KRG AF025905E4 TBOEZ
ZAI1944TED
135887

RITRV=.53726016E% LAIR == I1212263E2 LOTH
R1(5)=.63754TB5E4 LO{5)=.27685332E2

RSTOP+1735.%

ARMOON=3,567 MSMOON=3T4.1
METERS

ESTIMATE THESE PARAR — tox
x,v.z.Dx,uv.nz.xe.ks.e.xn.u(1).10(1)
T RI{3),,TAT3 AT&T,L0T%) RIT5),00057 - T T T
COVARIANCE MATRIXK OF ESTIMATED PARAMETERS 1o
WOT ZUNBUTSZAITTISIBAZASIU U778 SU572212120T55%2 3 b1 D
604411727402551050574704/8 164631011765131066170002/8 § 10
T T T 5854525634 2165276%2Z420771/7B 8~~~ 10
20350171514 71500461 7617478 556416463531523577506511/8 § 10
- B T71654553025136255077000/8° %~ 10 B T T
5T6767112402543640126027/8 572462652471537565172303/8 § 10
OISR 2T 15T o8 2565 TURTIUZE ISSTAITIRARST3ZAD5THA2I67/0 § 10
5T2475171170537573530727/8 $67415160000534315063060/5 10
564 T05TUS0ZISIIREARSURDE7E 5I!)55Ui§65§5371‘5355532lfﬂj—"']:ui
1734317617041450553405730/8 572513250265537103557352/8 ¢ 10
21201552 271850783 1 — B
606455733530553735166742/8 $65661325376532116611436/8 $ 10
378 % 10
601445555720546202311434/8 562716234165527765113024/8 $ 10
17664360636514345552732278 § 10 -
20043064T174145556231675/8 173423541062140741436473/8 § 10
3 426 650 U5 * 10 N
173717704555140616046450/8 576454171607543451526546/8 § 10
007367313675 % 10
575742322462542002751750/8 173760723612160125613715/8 3 10
& & 0 4783 10 - h -
211610313504156526615521/8 565765252672532611003526/0 3 10
171630321 3513678 5 10 -
60744427341 7554 747364366/8 16560612507]1322b7735077/! $ 10
L3 3 17
_ 200450762575145022665316/8 xussssssunul563310024/0 $ 10
OITE254T554146601 622306 ) 10 .
573730146752540215135234/8 20015411!0121‘5220;2020210 s 10
4161366 6! To
200420551566145715223504/8 5737b25617765‘03003563‘6/0 3 10 B
RO4 164631011765131066150 6 6 66 X3
_ 565765252672532611002520/0 (nzsl 137 /8 ¢ 10
454663631735120006 54473306525151127156123476 § 10
163536525436130327511352/8 5436421uoz:slo;sszou;l/u s 10
1756060116 35620 ' 0124 10
55152\3&125152&5164&1xsua 55261.6542351517505331017/0 $ 10
556 & 6102641270 3 10
55262533217651710206101215 5555#67563lsszzuuozszola $ 10
13513136317142/78 45535042351712243201678 % ‘19 -
55nwn71251521416663115/5 552432653012517746066303/8 § 10
532160144510/8 168553331 768133 11260443678 § 1% B D It
1637171530;2130002144122/8 545466363173512000626274/8 § 10
(172510000000137000000000/8 141464401340106126577062/6 ¢ 1o
56!57265542153041606060016 152453122121107263464327/8 8 10
5574333 4%652243501347678 § 10 ) -
150516131353125115421700/6 15266432604611703664207278 $ 10 o
1555730540251 3AL1A5T1I670572364/70 & 10 T -
1521676230u117405”0104/3 152504340030117132027746/78 8 10
145466 0304033678 3 1D
552560445203517775152074/8 153404167347120775155646/8 10
275 ) oo
170622242504 135153464474/8 su‘luoaszslsuz'l;svoozzu s xg : i _
- 00000 o I —
566433260707533575501344/8 145405135502112344160431/8 § 10
557545266623524520714616/8 lszsznbuzuzg;guﬁﬂsu iR 10
10 N I
552775400723517717330730/8 157715153176124026530150/8 $ 10 .
T505 70200206 115 24376241078 552850581 11T51760633346278 5 10 - I -
15741471605 7124403765032/8 553406343165520232245152/8 ¢ 10
S0TA% s 10
6074442T3417554 74736438678 _163636525434130327617352/8 $ 10
T T T 58357243582153041 — -
206477022354153522654417/6 564552006000531702014651/8 $ 10
TT05T3I8ZATTI3585316656278 — 2005071 TT532T454 7103271578 & 10 - T - -
574621000647541227206130/6 565632642424532474774672/8 & 10
o 10
171574055005136376702325/8 57155262574253647524743578 § 10
O 36TITIIIB/E S 10 I
IT6TI1T4T755143204271652/8 170751640654135102612332/8 3 10 .
185527765113024/8 § 10 B
165606725071132247735077/8 543662(1102351036620763110 s 10
TEZ#53T 3 6UAIL/E § 10
564552006000531702014651/8 1105075ahouusl‘ruazunn s 10 _ _
- 564Z1612470Z0055T4/8 8~ 10— B h o B
1534446100651203556262037/8 :6565356601611224534172210 s 10
75576164 10544533533078 § 10 T
151546077755116242037230/8 55574040326552330nsszaola s 10
SETSI58 15004 “351540. B U
157632612772124307253770/8 55127452511651634211l!oou s :o
6726 0
1704527176111355661!30!6[! 151441756060116356205024/8 ¢ 10 .
5524333 & 55043542451 1515610543T12/8 § 10
17051062"113566!166562/! uusnwoouueu566102/3 $ 10
01278 § 10
1515236075:712&241574104/0 uzuozusoox1703101266&/5 s 10 _
T8I30T2611821265423366 2062 & 474378 % 16 -
5557715;6616522525327310/0 55757051166752kll7i30221/0 ] 10
&4 518 2001223277T1713478 § 10 -
Muosusszs:lo:lomhnn 5506655#65‘3515132103550/! 4 10
K10 T71654553024136 355 2132278 % 10
50153201372154673356&050/!! 15151071075!012603@}11560[! 3 10
5556124 552243501347678 56 4320052535541766278 § 10
200507117532145471032715/8 157400564216124702005574/8 $ 10
63421425161530353234072/8  20561761437015242440352078 § w -
567464205554534002344635/8 561535037655526562744010/8 s 10
168675276623 133324368622/8 55T5341382Y552406 127544578 & 10
_ lusazosszusoua nzuetosnz131373166455/0 $ 10
16344502 5132204424350/8 $ 10 T
573566351153540511052151u 165b2460263&l3230531357’0/0 ) 10
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- 11 5T6TETiIT24D2543640126027/8 20043064717414555623167578 % 16 - == =
200‘50762575145022665316/8 §57621341257524516441154/8 8 10
170078 ~ T55T54526662352352071481678 §~ 1m0 —
5‘“6210006#7561227206!30/8 153444610065120356262037/8 § 10
07537124241574104/8 B6T46420555453400238363578 F 10 -
176613255522lk365)316§12/8 565451517216532520745656/8 § 18
TT1611030216136262421120/8 ~ ~ 5624 T5456170527137836405/87§ 10 T
164843105440131125026464/8 172764630435137151040223/8 $ 10
163510605345130606266636/8 1644625271770131545115431/8 § 10
1725511123571316361012’0618 164550263652131257556222/8 § 10

DEZIA0T414364T73/8 3 10
552846542357517506331017/8

- TTRIZT 5TZe626524T1537565112303/8
174554556073141 563310526/!

TS3624T6142112070227173678
145453566076112246347722/78

TI57644326045611703665207278
565632642424532474714672/8
ISZRI0ZAISVOTIT0 8

161450322677126412234161/8
55%T057560325214773575%6/8
164510026006131646327552/8

TI01286537
565451517216532520745656/8
TEAH30TIS61113TIV22302564/8
157535356062124012365016/8

s

3

3
SE153503 7555528582 T44010/8° % 10

s

14

s

IS5 345504 TIZ111324412678 '~ TI56555458137123654T20T3278° ¥ w -
164442436204131432145376/8 157471401561124701165005/8 & 10
I3 515552763 15158256570417078 “TBT5520443350542575775522/8°% 10
R 201T762547554146601776101/8 556500616776523640051324/8 § 10
= T555 74058025 1225465 7T437/8 la_unn'sz&snzsswnmwu 3 a0 T - -
- 600500001412545566360030/8 550573435463515401360614/6 10
= - 7 “T1&I507261142126542336602/8 1668752 76628133328788622/8 ¥ - 10 B T
B 171611030216136262421120/8 164430715611131302230264/8 § 10
N ———————=—————[73%% 3562073 1406844 13516/8 T 5626512123035 2TBIT55757878°F 10
B 564426430431531041202254/8 170456777705135625521260/8 8 10
SOTZE12ETSATRITE SE17037T17432526%6252T3%0/8 3 10 -
566530625506533343054510/8 554462107633531036022730/8 % 10
— " "WI& T6STE3TIAR&ESI3Z4E5TRAZI678 1685013361751334008605525/78 5~ 10 -
572622306755537330273336/8 147403157663114561026412/8 l 10
= - 551621%4703151605TTA7T3A/3 § 10 ”
- 171402127105136342435480/8 14077557616'”05#6533533018 L 10
- B524062332186517624554T43/8  ~ BSTS3413527552405T27548578 % 10 -
5624TS456170527137436405/8 $547057560325214T7357546/8 § 10
- —SEZBE5TZIZIVISLIT61T55257678 155453553550122T23IT3IATR/B S 14 B
= 154702736500121313432450/8 560751146755525071513250/8 § 10
= ———————— SSTE%I3Z343TSIG3U3IVIGSI/E 1525521 71166 IT20ITZITET/EF 0
B 157425445277124057215666/8 154755257053121244523214/8 8 10
- - WIS STZATSITII7053T7573530727/8 -~ YTITITTOASSSTA06T16045644078 ¥ 10 -
£73730146752540215135234/8 552425332176517102061012/8 § 10
- TTTISZT6T62304 [117405170104/78 7 TE5ZTT540072351TTITII0II0/8 § 10
171574055005136376702325/8 151546077755116242037230/8 § 10
- EE5TTI53687652250%32T370/8 ~~ S&550000T16853206627650478° % O
164643105440131125026464/8 157535356062126012365016/8 ¢ i0
B T 5EAR26830431531041202254/8 184 T027355001213134323%5078 § 10 7
160630(!&5225125371777476[5 562766504500527163002075/8 $ 10
26072517625555072/8 TI6055225T76%12546337262278 § 10
5616552‘&6575265‘!60721'!515 160604323520125321301070/6 $ 10
1 000534315063040/8 [B0T54345152854578 § 17
200754171012145220320202/8 5555&67663]652211660262015 s 10
15350434003011TI32027746/78 ~ ISTTISISIITEI 24! 402653015078 % 10
571552625742536475247435/8 556740403245523301756330/8 § 10

- ) TTESTST0511647524117430221/8 1726464054 7213T37314648478 3% 10

1721&46305351311510~0223/a 164510026006131646327552/8 ¢ 10
2128078 E50T5114675552507151325078 15
_ _ 5621'«6506500521!63002075/! _172457050320137323711020/8 § 10
- 567560367221 678 S56440365665053157413705278°% 15 -
171626!1332uzbso;ooossuu  S63440450745530441543621/8 8 10
564705 21 45 406/8 566433516 T6453321584431476 § 10
171710071416136671771524/8 5’066555367135131363111‘02/8 3 10
1454566455062112706100336/8 15067 43 10
562723000731527730255606/8 561515#750065144062&1606/5 3 10
- 54 104210/8 6 0026130347266671378 % 10 -
16351060536513060626663615 15461345604112111324412678 & 10
- T61802352560126126154T41/8 TK1641323437516353101463179 3 10
552752226072517625555072/8 15675603672212353523423078 % 10
55121053037350/8° X5352060%4535216Z6T1380578 % 10
uz&mssahzzlu115331&14/8 553515747446520706473165/8 § 10
- KT8 STI555044644537T53555321/8 ° 5573140073673136/8 § 10
573562777330540064514124/8 5524553504235171224320146/8 % 10
31400043120503040436/8 OS6TI1751760633348278° % 13
571511623217536737747315/8 $51540374101516153716070/8 § 10
155656151200122327717144/78 165500500715132204424350/8 3 10
164425277T70131545115433/8 156665484137123654720732/8 % 10
— 3 432536462527340/8 1525521 T116611720312318776 % 10 *
160552257T64125463372622/8 ssuoass&ssussl574137052/0 + 10
T X5&5 205054535216 26715605/8 605137278 3 T0
5644261 T4721531623561376/8 !6061313&16212560106770515 s 10
_— 057307 4200275175078 3 10
200420551566165715223504/8 554710071251521476463716/8 ¢ 10
e 5556044520351 7TT51520T4/8 T I574TAT16057124403785032/8° % T 100~ -
176711747755143204271652/8 157632612772124307253770/8 8 10
~SE360536652531031010574/8 5735653511535A0517052151/8 § 10
172551112357137636701246/8 164442436204131432145376/8 § 10
—SBE530625506533343054510/8 IS TAZORASZITIZA057ZI568678 % 10 N
561454244657526546072144/8 171626313326136503000554/! 5 10
- - T6ZR0I563%2212TIT533ITA/ 8 S6a4261TAT21531823561376 6/8 B 13 -
171570700231136655350224/8 562601142560527313242157/8 l 10
- TR20 572513750265537103557352/8 “ITITH0TZIGTZIROTISETITLS ST — "
573742567776540300354346/8 552432653012517746066303/8 § 10
. TSIRUSTETIRT1ZU7TST55686/8 ~— 5534Tb6343T65320232285152/8°F 10
170751640654135102612332/8 581474525176516342711300/8 § 10
55066534654 3515T3210365078 ~ ~ I654ZABUZEI413 2305373ISTAIE Y T T T T T T
164550263652131257556222/8 157471401561124701165005/8 § 10
e a4 452 TOTETISII0I6U2ZTIONE T T5475525705312124452331476 ¥ U — T
160604323520125321301070/8 563440450745530441543621/8 § 10
= 5535 TSTRTAE520TURTITES/E Z560TURTT0S/8 ¥ 10
562601142560527313242157/78 160623024627125632777316/8 § 10
“ROMINAC VALUES CORRESPONDING YU COVARIENCA WATRTX s - — T -
L1566 T409E¢D6 .63043567E405 ,B0T32134E 404
— e T%3430B8EFUL ,97265000E400 2BIIZIZIES00 o - I -
.39840177E+06 .6376325!5006 +4000TE59E+00
ESUR JZTTOREB3E*UZ
.baus‘lubos T3S11T44TE+02 243194 T3E+03
— —=$3725922e4U% =, 3TZIZA6TEF0Z L 136BBBIDERDT B '”‘
.6375662“00# +2T685950E¢02
— ——————TATISTICS,PLOT AND/OR PRINT RESTDUALS FUR THESE PARAMETERS 83
NHR=6 .
- TC3T3¥=. 2, CC3T8) = . 2, CL3T57=.7
END DATA (1]
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- - TRPUT COVARTANCE WAVRIX OF ESTIMATED PARAMETERS

TTTTERATION NUMBER 1

x Y

z DpX

x «30T20474 QO ,0“17!19 a0
= 17319 g0

1 » 11670562 01 --55095235 (23

oY -.57202%592-0% 229!!02‘—5"

(2] 127 =

KE .11634050 00 .12319001 0%

GTZ=01 -.52329517-01

& .75394020 DZ +10115762-01
T.17221i787

lllﬂl) lk!l!!!9-bl l6§b7!11 =01

l”ﬂ!) 20165293-01 - lD!BZ)TZ-ﬂl
Y85 IF=08

lDlD)--Z’D;#O&b‘O! .10691559—02

lllﬂ‘l ii]b)?‘)"—ﬂi it 16596307 a3
56!

06
ll(ﬂ!l.SM!Y‘ll!—UZ --16412232 -01
=03 UT0766485

by 24 (3

211670562 0L  .19741225-0%5 ~,57202592-05 .lZ‘"l$92 04 -.115634068 00
& OF5=US 2981TZ5=0% -, =04

= L 1ZITIL0T 0L =
A13175714 02 .11417489-04 .stsmo!& 04 01959011 04 -.s‘luz!u o1
0 = {2 T=1
~.51604056-04 -,92764948-10 321334!6—00 --61496847-09 nnuu—os
<IITSIBLZ=UF . TB2T168T-T% -, 61496847 <48522822-05
—-.37732824 01 .bZ‘I!sZIO—N .11918959—05 —.LDSZZ'ZZ 0% .23!!9!1! o1 -
10389895 YU = 453-01
“57592501-01 «.unsoou-o& .20026923 na C10307315-08 .sssu!za-nz
= = 4622-06 ~. 1863465005 B4THE=
- 61802913-01 ‘2324311407 .ussuﬂu—n‘l -19183475-08 .sunoss-ol
3703-0% —.26349075-09 . TOSUT0AT-0Y  .59655031-03
.3!251959—01 .23[5!1‘6-07 1148014104 B385913-06 -.95430532-02
Z9-0F

123579304 =, 1B¥3’
-.]!DDOJTS—D2 .2‘!7!539#-0!
.3!912927-03 .269965‘!9—09

.2193!301 ~01 -56#303]!—01 -
-07 = 175522,

RE [

-13977072-01 -. TIJDMZD-OI
—.5Z379512-01

10489894 00 .51!!1!01—01

T694413-09 7 LI 96-D4
1407501-08 -, 17928!D9~01 . 31507921-01

12169293-08 .13627.95- 8 .7!‘9325'—0&
«924B30B5-08 -, 1888588507 157 11913-03
«15791287~05 -)5‘9\922 06 -57136919—02

o T ~ [IFS00THF TS
-+ 64080404-06 2002492306
+12390531-05  .1030751%-06
~11567400-01  .53543524-02
+13119710-02 .974
29T4E5474-04

02

.21 124984-04

3822 =2 A=A
. za‘uouz-o; «322356313-04

=-.15060008-05 -.28457160-07
= 202#5!]!—06 + 2959757708

.25!6!3!1‘0! .lTHHSl-Q! .
~.20534388-04 .438
3504667703 .llﬁ‘l!!’-o‘

Z-08 . BY323041-08 . IBUTTSHS-D7 ZRET9526~01 - I9893423-D4 LA4SIIF05 —
i RITOTF ~ RO T —RItOIT AT 7 LO{a3t RICORF—— LATORT & (1023 -
T =8 225339=0T =, [4835072-03 =7 TSA5227233-02  .43163997-04 -.308%4504-03 -

Y .nzuzn 00 -.wunu -01
% 72659=01 =,

DX .46107103—06 .232#111‘—07

—DV <B65495F 3~

llAB#GSD O! +19183475-04
+56794055-01

.21165502-0! .znmu Dl

854 467~ 0
LLI .279212‘! a1 —.675‘9!2&—0!
%
3326115-03
-6 93-04 29TAB2-0F -
LA(DI) . 4525827405 -IU‘T!lb‘-DG
o 015911304 .11266130-0°
ll!M—.l251639l-03 -29005106 -02

A 1 -‘ZZ 6982-05
Lﬂ“”) 5!9&16!3-0&
824

1a{oi) .09056182‘56 -

431904

LO{05), 53§D§SHI-DQ -.57695603-05

0024
0673-03 . 37927"§TH

.SIJOlSI‘I 03 -:10!62!72—01
=553 TRE5 =03 S1959=UT
.50!13703 -09 .1!1“156—37

.TOWTMT-UO +18885913-06 -
-$9854031-03 -,35430532-02
.5!226150—07 +23760432-03

. 59064 ll2—0i
.22070999—05
. 2339!2§2 07

T 1378610
‘1683260—0‘
- ATT =

.lTOOlle -04 .11475763-03 -

A94F-06 -
.!6‘50001 -07 -.36755&6! a8

~.28457180-07

ll746‘52~03 247538801

9123579304 9CUTETS-<02 = o
18831129-09 -.27785394-08 .20247215-07
+91307501-08 -. |

ETEIA413-59
~+17033705-08 ~.17928309-07 .25408360-0,

YO TEUE%=03"
0692859-02

15060008-05 ~.20245819-04 .2085872
«2959T577-0%  .9857740
~4562682T4-08 .Sﬂl!"ll!-ﬂ‘ = 42516

113
+23398242-07 . uo:nu—m

@
-
2
5
=
'Y
i
&
S

:lTDDI

+16896307-03  .10621332-02

38118591017 .IZFIZIZT-03 -, 16784373

4995839-09 -.29917503-08
1216929308 4, 13084~
-23527095-08 -.188085025-07

-D3 -.20936368-04
~05 ,438T0521-05 -
05 5941883~ 04

13
+13350096-04 .31407927-03 -.19855987-01 -. 1371091307
3

+41483260-04 -.3TTISITT-05

54581 956-06 -33265724-07

557, 0T .38954850-08
6257‘25!'06 ~.58309820-D%
TED45404-08 -.43IDTBEH-D7
-30134349-07  .37212413-06

2208 =
.l°26]335 -36 '.§23306l3-ﬂ§

+46870453-06 -.56835591-0%

6768~
-28413143-07 . I69668T4-D6 -.50462727-0%

-.5M§lill‘07 -IT1T4294-06

RITT5T TOTa5¥

X “SABITTIZDI = JOT6TITI=03
¥ -.16412232-01 . 10768485-02

. = = 1785722507
ox -56438318-07 . 275875462-08

—ov STYIZBT=06 . BY323051-08
(24 5491922-06 -.18017585-07
TE TIBITTAT 2467952803 T T

RE  .35846677-03 -.19893423-04
L3 +BIASIZ55=0% . #ITR5117-0%
KK -.56820673-03 .53904581-04

— KIUIT 3TYZI39-02 =, 5 1695503~05

LOTO1-. 1144504004 .10241335-06
ETTU3T< =
lAld!—.#bATOﬁ!)—Ob .2"]!]63-01
L4 |M| 107Q6760-03 . 5M62717-05
T

v -0
6706610!—05 .37170296-05
I.D(DS-.610§3971‘05 .!azﬂll?l-ﬂb

" INPOY J WATRIX OF ESTTRATED PARANETERS TTEAATION WUWBER T
x ¥ z ox 4 oz XE RE [

x =85163845 03 .2B502607 03
. .Aia?b&l? 02 -1[7.0316 02
oy .l!bllo?l'UI >-l5708662-01

.!§l§5123 01
= o0
6 ~-.43705888 OO -.28163180-01

RI 01—110182327 03 39245117 02

+54826412 02 -.l5la5395‘ﬂ! -
-5[99‘329 01 .12290151 :3 -
--z;l797!9—03 .135‘7159*01
5‘71.3“ 00 . 922055;03
97082003-01

10622564 02

SZAIATOT-D4
71552533-04
2.

=+ 1370164202

-18683021-02 .38218288-02 --16938576 02
+I5708662-02 .11024262-0Z ~.
-251797089-03 —.509&6[06 03 ~.5‘71.3§h 00
=»43641042-
+11268346-06 ‘.6723011‘—05
0288 58%13083-04
+3ISITETES DI

:12679691-03 +29749154-04 -.30384542

ST1663531-04 . 4T3ID6158 TTWD T84 B3 ~.
oa -

~«42T26149 00 -.437058
=+3334733T 00 -.28163180-01
.43!05001—0[

- !’l3!§!2—04 .12679‘9)—0!
<IT66IIT-DR L 2974415404
47396150 00 -.lo!ll“? Qﬂ

-1lll9!9l 2

=

61177-0% =.51729436~05 -.ITER7T05 OO
+30789632-02 -.T1318755 0L

T LUTUIS.ZBA37IWT D5 <. I03IS7AZ U5

289855170 03

3UUITAEE 0% =L 1T
~-52854302 az «89693921-04 -,

1327891 00 -.295534281 00 ~.20.

32 ZIZ5TI55-01

-.9]92&.36 00 -5!6!9003 }g

<1
«35613984-03  .5145

RI{03-.70891644 01
~5ZZTTH 219899434 O5
10(03).35084107 05 .12611852 0%

LAtos-.15824338 03 -:33!!3270 04

TUTOR=. 31989987 U% =. T35 5
RI{O5-,93B82275 01 .11580372 Q1
£33

SSIS11596~02
.252!1!02 Di -.ll077179—02
--lh!)llo) 0% .95764393—0[
~B2TTEBFS .
~+10983517 02 ,84427038-D3
Lila =

L] RITOTF

A -1290046! DO -.!92‘51!7 02

2135485-04 .550!&3!8—03
BY <IZTBIEZT-08% = T3T01632-02
L2 4 —+51729438-05 .30789632-0.

= 8755 Q)

3
'.IDSIS‘HE a5 26985570 03
31068 0%

-.llSZZIZO 01 .69693921-04 -
- TI3Z789T 00 <. 35513984-07
—+29554281 00 _+51655930-03

—:2&135398 03 lOO‘lDQ? oL ~

-- N 1

RE =+38444832-0]1 -.91926834 O

T SITIITIB5-0T . %38}

L] +353578897-01

LDI01). 91173982 D2 .14271992 D
Ts

L8103).24138124 03

[
34664852 0

REIO4-.21626042 01 —:2]!7“02 03 -:urnou S 14181401 Q3 -

TITSIT00 02 -.3350
LOIG4A-,25843354 07 -, 15809945 05

~TS34518Y 03

170
-91178933 02 !2749304 01

. <1l

<445B4900 07 11260179 o5 -
B IR %
+ 76509416 03 -.83050753 06 -.13695\8& o8

1 -.85991347 0%

133936073 07 128513988 05 -

RTTO3T.2498714% 01 ~.47243028 62

12143314 0% -.1.

1G405-. 16760579 03 -, 11211580 05 =»34050930 0T 48244372 04 -

“ZEIIIBYE=0L —C3BI62T8H-01 ==
+11316003-01 -.11257481-01

INITIFOS-07 -‘Tr 39 59
4893890-01  .49193035 00 95451954 ﬂ!

7378 U 54535321
21964951-02 .5“1976! 02 -.32077143 DZ
«400TTTIZ OU -.38505401 D4

TSZIBYE 05 40B5107 D5 TI#3L7ZE D!
.l?IWS‘ D5 .12511852 05 .szuuu 02
D& o

.51911596—02 11077779-02 -ZDDID' 3-02

5831
-.SBII&DIT o1
+48008971 TF

TOTOTF RTIO3T  LAWG33 7 CO(03F RITORF TATORY TR —

—+163Z433F 05 -.J3IF09982 DA
==53803270 04 -.1341T877 04
5445 03 -
. !7663"1-01 .10130501 a®

<TBTIIEIE=UT

38162788-01
54895821 03 V.Vlgbﬂle 03
_i2a138124 03
-!356075! 13
.uxusss o8 .oaawm 07 -1

132063057 BT =,
R

¥ 3
1257481-01 .11656651 Ul
2, 9855759 02

AMTTI042 05
10453449 05 -
1753717 04
L3 L3
21821726 07 ‘Nllﬂil? (1]

3

+35581785 06 ~.25206015 05

.14169135 0T

~«28857348 OO0
.‘5193035 00 10977378 O)
~95451953°0. SII3E3T] DA
.6“30757. [2]
1685403

.umnu [-L] —.3!!3;01! 07

E148044 07 '-11021725 [ 14
49735 07
.320‘3!“ as .Nlmll 03

]
27913303 o7 .uzulu o8
544147 OF
341472 07_

WTTO5T CaCosT

X - 9IEBZITS U1 JTS515A7Z 06
Y +11580372 01 .456238399 05

11420736 05
ox +B34427038-03  .70156812-01

DY = . 7T96RY51-07 ~. T38830Z1 DO
Dz «51179768-02 .40077712 B0

RE— "=, I70T7153 U7 - ISL05A0T OF
RE ~+ 66824017 01 .48008971 03

B3 r
L - 24987148 01 -, 14760379 03

RTTOT-.%7283028 0Z -, TIZLTSBY U5
LOI0I).12143414 05 -.34050930 07

=T VZ REZARTTZ OX
LA(D3).90126955 03 -.35561785 04
RI0A-.20702050 03

56762017 05
CAT0%=. 75700005 U4 =, 519585460 07
LOT0A-. 18564167 05

B9941672 07
lﬂNIS—:TIbW!#l 04 .56974344 08
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- cAse 'Y

EPHEWERIS TAPE IV WITH WARS VELOCITIES. 8-8 I

_ GME
GMM
ARA

+398480138 06

& J6570999B-19

-49025898 04
0320 06
.35670000 01

J .16234500-02

A TLBBTB2497 29
GHS 13271544 12
WGR 49027779
G8 .39220320 00

8-g 15

-.57499999-05

8 . H3BD0499 29
GuY  .32476952 06
0000-02

MAS .37&!0000 03

__INJECTION CONDITIONS
GEQCENTRIC

MOON

DATE OF RUN 1114644 OODDOD

0 DAYS 0 HRS.

0 WIR.

G.000 SEC.

EARTH

0 .78749999-05
€ .BBEITA98 29
GMA 42977799 05
0000 00

68l .ODOOOODD 00

U5 GHA «

0 O TUA09.
IS THE CENTRAL BODY FOR INTEGRATION

RE .63781650 D4
OME .31780741-02
GHC  .37918700 08

“DA 00000000 60

GBZ _.00000000 00

REM  ,43783080 D4

AU 13935300 09
GHJ  .12671062 09

SC 10200000 09 _
235666306353202400000000 J.D.= 2438605.93608796 JULY 29,1964 10 27 $8.000

-30667225 D3

X0 15667452 06 YO .53041636 08 I0 .BOTT6752 04 DX0 .14342615 01 OYD .97257024 00 pz0 .28116142 00
~“DUTBO000 373 U3 GHD
COWELL EQUATIONS OF MOYION

235666506153202400000000 J.0.= 2438605-93608796 JULY 29,1964 10 27 58.000

GEOCENTRIC

EQUATORIAL COORDINATES

«15667452 06

L1

IBFGTH13
+16907513 06

38246390 06

Y  .63041434 05
. 3850 01
LAY ,27383850 01

I .BO776751 04

DX 14342615 01

RA— . Z1918537 02
LON .27782480 03

7379 09 IS  .ABSBLTT4 OB

YN .27456503 0%

IM -.26012533 05

XT
RS

our

~IEZR5390 06
15187738 09
o178
.35000000 02

- DACT 00000000

YT~ 27856503 05
vs .29327596 02

DT .12000000 03
0T28 03

«17051341 0}
- 11089367 00

T RAS

VvV .I7555770 O1
VE  .12070910 02
DXS =.73516068 02
DXM -.83439838-01

SZ8012533° 05 DXT -.83439838-01

VM 10218263 O1
12870042 03
SHA  .16335T721 06

DY .97257021 0O
PYH .T8Z231921 02
PTE .81207508 01
0YS - 15077728 02
DYM  .93230140 00

DYT
RT .3!4329#1 0&
061312 O

T RAW (AT
DES .18697176 OZ

L JTI0%9367 00

AL
AZE .27095862 03
0ZS -.69720238 M

DI .28116141 0O
LALATZZYS 02

DZIM .409B5458 0O
_ P E—

DIT . %09B5468 O
VT  .10218253 O}
LOR

DEM -.38809100 01

EPOCH OF PERICENTER PASSA

SMA

TA

24408708 06
61113 00
.16192552 03

GET
ECC 97401691 00
T3 - 15330294 01
MTA  .00000000 00

GEULCENTRTC CONTT

——Z35556450057202625500000 J.D.~ 2438505,21642558 JULY 2851964 17 11 35.170

B .55279673 05
CI 7. T0841940 05
EA  .T1608130 02

SLR 12519484 05
T.821T8830 0%
MA  .18651855 02

-
-
o

APO .48183202 06
1727

€3J -.20370906 D1

RCA  .63421363 D&

PER  .20002138 0%
TF1_ . o

X
INC

X
X

X
DAP

<1566TA52 06
+28T0T647 02
Z1 00

<51926342 00

Y .43041634 05
AN

QY _-.65062106 00

X
R

ALL VECTORS REFERENCED TD EARTH EQUATOR PLANE

T .B0TTETS1 04
APF  .20378256 03
Wz .87708205 00
QZ -.43955022 00

DX .14342615 01
MX -.34898680 00

DY 97257021 G0
MY .80807918 0O

PX -.TT285532 80  PY -.60455085 00

RX  .15255746 00

RY .11938595 00
TY 78757224 00

Nz .47795!05 [
[

RZ -.96[0!961 [+]]
. [

=.61926362 00 BY 6306212 X TX -.61622234 00
-.11169141 02 RAP .21!06019 03 .

. =.34767304 05 B .55219673 05 TRA .33338223 03
HELTOCENTRIC - -
~90106291 08 ST12Z1I073 0% T =038678696 08 22 SN

«15192106 09

XE .83949617 06

LlT -.186!8354 02
VE TIZ27

XT _»90332080 08 v -.11226633 09
= 186971Té T.30870042 03

EPS .1#995023 02 ESP  .60570802-01
) 124 03 WSP J57874339-01
RPR .23110650 06 SPN  .72B33151 02
SAC .5B645419-10 T
GCE  .10159272 03 GCT  .2B170321 03
REF 16907513 06 VEP 17555770 01

LON . 308764B0 03
2E -.4B886774 08
IT -.4B712707 08

LTT -.18680127 02

SEP  .10494335 03

SHP 42170243 02

$1F  .13734035 03

¥ .31077971 02
DXE .23316068 02
DXT .23432628 02

EPN  .14723360 03
SEN 12393571 O

EQUATORIAL COORDINATES

.17050298 02  OZ

PTH -.2199013% 00
DYE .18077728 02

DYY .17010029 02
LOT  .308825%+% 03 R 3

ST . 15209227
EMP  .13773992 02
. b 169

-72531832 01
AL .75!13611 0z
OIE ~.59720238

027 ,T73818785 01

VST L2581 TE 02

MEP  ,18992400 02

02 T ESK  .11992408 OO

TPE .97484330 02

CPY_ .92025128 02
CPS 76677843

SIN

D1 ,22561881 DO

+91594236 02
.T6a08175° 00

03 T I8732545-02

1 DAYS 19 HRS,

5 MIN, 21,124 SEC.

X

[
Xn
RS

our
DAL

GEOCENTRI

«29850499 06
35615 06
.3‘83661’0 06

.33106213 06
. 151!§&56 09

.!5000000 02
) OOUT0 00

Y 17412140 08

LAT .12550866 Dl
B Bd 09

<I097Z8
YN 16531779 06
IEEILTT9
vs .2933‘012 02

or .ABDOOODD 03
Z059% 03

235656621167202617100000 J.D.= 2638607.73147134 July 31,1964 05 33 19.124

7 .43994121 05
0

LON :35005”.& 03
IS T 47583737 08
IM  .3TAT9808 05

DX .64990290 00

. 116
VE .25085318 02
= B1&

DXM -.49758344 00

05 T DXV -.&9758344% 00

. 3TBTI8UB
RM . 37730922 D6
- 0z
DR .84393961 00
WCL 95

VM .103684985 01

HAS . [3DA5137 03
SHA  .34553736 06
2833995% 00

EQUATORIAL COORDIMAVES

OV .5282897% 00
PTH  .T5740545 D2
PTE  .19279506 O1

=. 16731646 02
OYM .81818858 00
DYT .BI3188%8 00
RT  .37730%22 06

RAR 261271767 U2
OES .18262074 02

D2  .18216474 0O
AT 07

AZE .27017413 03

DIS -.72550%23 O1
DIM  .AQ1B1758 OO0
TIY B

VT .10384985 01

oW .
DEN  .5T618946 01

- T GEOLENTRIT TONIC
OF PERTCENTER PASSAGE” — 235856853334 20Z 765100000 J.0.= Z&IBEU5. 29581574 JULY 28, T98% 19 05 23,921
SHA .2*654031 Ob ECC .98661000 00 8 .41841011 05 SLR . 68241528 04 APO -50965566 06 RCA 34350742 04
— TTWR T =JI5531589 N V52155738 U5~ TFF .ZI0AT520 06 3 02 PEN LZI532259 05 T
_ TA .17357319 03 MTA 00000000 00 EA  .)1127205 03 MA  .58594841 02 c3J -.20!!0706 01 TFI .43089201 02
ALL VECTORS REFERENCED TO EARTH EQUATOR PLANE
X+ Z985U%TY 06 Y -1 IRI2T530 U6 T RIVIATZL U5 TX 58990290 U0 DY .5 B . -
INC  .31361147 02 LAN  .18198797 02 APF . 20046971 03 NX -.48923477 00 nY 711139246 00 R .30487347 00 .
WX 16253817 00 WY . 49439760 . J03IEY 00~ PX -. 79673050 U0 e - 090 Ui —
ax  .5B208682 00 QY -.65074913 00 Q1 -.48756878 00 RX .14746864 00 RY .10666456 00 RI -.98329834 00
BX -, 58205896 “&5074929 . 48T55889 00 = [l . ¥z .
OAP -.10486329 02 RAP .21587036 03
L) ( L] -.20748882 03 B .ATBAIGIT 05 ~ THA 33027316 03
HELTOCENTRIT “EQUATORTAL COORDINATES
X 93854358 08 ¥V -.1095547A709 7 -.47539247 08 DX 2331593 02 DY 17259936 07 OI . T3372369 01
R .lSlB‘HZ& 09 LAY -.1823903% 02 LON -3105!6“ 03 V_ .30193879 02 PTH -.33143919 00 AZ  .T5081515 02
10972884 = J16TIIERE 62 ~ DIE 712550923 01
i .93!93396 00 v -.1092_;355 09 IT -.4T545357 08  OXT .22606106 02 DYT .17549835 02 DIV .76569098 O1
LYE -.1826 . . AT 62 . . - .
EpS -0256301! 02 ESP _ .13028593 00 SEP . 9T3046579 02 EPM  .13412485 03 EMP 41510753 02 WEP .43643786 01
A . J58911702-02 SRPF  .36679353 02 W L1016 03 B/ 0z TESR 0
RPM_ .39999994 05 SPN 81514030 02
445-10
GCE .wosnns 03 __6CT  .28083805 03 SIP  .14082134 03 CPY .96021796 HZ SIN  .91531510 02 01 __.13047324 01
REP ,3483661% 06 VEP 85111601 .98%80266 02 CPS .T705596 0z . 10732508 1618548901
19 HRS. W. 21.124 SEC. 566662214 T202617T00000 J.D.= 2438607.73147134 JULY 31,1964 0% 33 19.12%
CHANGE OF PHASE OCCURS AT THIS POINY EARTH 1S THE CENTRAL BODY FOR INTEGRATION COWELL EQUATIONS OF MOVION

2 DAYS 2 HRS. 37 RIN. 50.736 SEC.




JPL TECHNICAL REPORT NO. 32-694

CTASE 1 SPACE TRAJECTORTES

GEOGCENTRIC T T T T T EQUATORTAL TODRDINATES -
X 32029139 06 Y LIBTTIA91706 7 .4862ZT676 U5 DX .202ZB715 01 OY .43375255 00 DI .ZAOIOTIS OO -
R .37441702 06 DEC  .74624110 OI RA  .30373517 02 V .20876249 01  PTH ,71875013 02 AZ .27199611 03
KT.3TARTTCZ 06 LAT 74624110 01 LON .239TZ580 03 ~VE L ZTT9T&3 . » 03 -
XS -.94206473 08 ¥S  .10925284 09 IS .47376826 08 DXS -,22881651 02  DYS -.16849780 02  DZ$ -.13062335 o1
XH . 32192553 0& YR (18798435704 IW '.49143397 D5 DXN -.538 +1800T515 00 ~ DIM  .3923863% 00 -
XT 32192653 06 YT .18798435 06 IT .49143397 05 DxT -.56837358 00 DYV .78001519 00 DIT .39238835 0D
T T RS 1518407309 VS 229340519 02 RM  .376018%6 TH VE'" .10418442 01~ “RY .376018%5 06 VI 10418442 01
GED +75126868 01 ~ ALT .36B03918 06  LDS ,34012241 03 RAS .13077052 03 RAM .30282173 02 LON .23963406 03
-3 '3 DT 300! T DR .19B40373 01  SHA 37126506 Ob UES 18180800 02 DEM .T5097058 Ol -
DAC -00000000 00  £CL .2594B618 03  MCL .34215978 03 TCL .34215978 03 .
HELIOCENTREC EQUATORIAL COORDINATES
X 94526764 08 Y -.10906513 09 1 -.47328198 08 DX .24904522 02 DY  .17283033 02 02 .75863412 01
R 15186965 09  TAT -.18155%33 02 LON .310 -31258856 02 . - 41732 02 -
XE_ .94206473 08 YE -.10925284 09 IE -.47376826 68 DXE .22B81651 02 DYE .16849780 02 DZE .73042335 01
XT 94528199 UF VT =.10905485 09 IT -.&7327687 T —DXY ~.Z2IIIZ2TT V2 OYT 17829755 U2 . 6198 01 o -
LTE -.18180800 02 ~ LOE .31077052 03 LTT -.18155146 02 LOT .31091604 03 RST .15189032 09 VST .29481173 02
T T EPST (B2470758 UZ 7 ESP TLTAUZ3ISE U0 © SEP 97439892 UZ EPFR LISTZTIZT 03 EWP 22524580 6Z WEF .1020757TA 00 e
MPS  .11247367 03 MSP  .27453512-18  $MP .67525719 02 SEM .97509209 02 EMS .82350143 02 ESm .14110097 00
. . 02
SAC  .58689680-10
SLE L100513871 U3 oLy +262587359°03 STP "UTI12%7387 03 TPT 10155258 U3  SIN .I0I55256 O TS3T002T0Z U3
REP .37441702 D6 VEP .2087624% 01 CPE  .98443462 02 CPS .77089278 02 02 .15380301 03 03 -.44808634 04
SELENCCENTRIC EQUATORIAL CODRDINATES
X ~-.16351484 04 Y -.26944140 03 Z -.51572119 03 DX .25912451 Ol DY -.345678224 00 DZ -.11221659 00 .
R .ITI55914 0% RAJTBIISTIT OF vV .26167540 Ol PTH 4108317 02 AZ  .1380TASL 03 T 7 -
R .17355978 04 LON .33933147 03 VP .26149379 01 PTP -.564190488 02 AZP .11489072 03
LTS .34280089 00 LYE T.5B45005% Ol INE .35%82939 03 Tt T :
ALY -.24086304 01 ALP  .51317579 01 DR -.23540874 O1 DP  .37721811-01 ASD  .90000000 02
L -.16445120 02 HNG . 113 . bz - I

SAC :58689650-10

SELENOCENTRIC CONIC _

EPOCH OF PERICENTER PASSAGE

2356666‘024620223#162061 JeDa= 2438608.06621782 JULY 31,1964 13 35 21,220
0

SRA -.40923620 D4  ECC  .10936287 01 SLR' .80223978 03 AP0 .0D000D00 0C RCA 38318149 03 -
VH_ .10944984 01 €3 .11979268 OF c1l .195;1925 04 TP ~.57248482 03 TF  .51123116 02 LTF .51030153 02
TA =, 11945444 03 WTA .i56118B3 03 EA -.43489393 02 RA -.87721557 01 ~ ©3J -.21691096 01 TFl .50964093 02~
ZAE  .13175616 03 ZAP .14584333 03  IAC .93425514 02 OEF 13223786 3 IR .41528773 04 GP__ . 784684357 00
[+ L W 00 oy 00 0PZ .38000000 0Z ’ -
ALL VEUTORS REFERENCED TO ORBIT PLANE OF VARGET
X .15283194 04 ¥ .64237957 03 z —.51350;01 03 DX -.26025235 01 DY .46403378-01 DI  .26855069 00
.28508090 02 LAN .16802832 Al 6305 03 L3 IT8070T-02 Y -, 79847646 00 NI . 42451182 00 -
WX_ .99001862-01 WY .46690211 00 wI 87974912 00 PX -.B1651419 00 PY  .51731984 00 P -.18062169 00
= GY -.71720470 00~ S44T78585 00 ~ RX -.13464395-61  RY ,25019707-02 AI <. H3 - -
8X_ .15413292 00 BY 86523502 00 BZ -.47708635 00 TX .18269385 00 TY .98316985 00 TZ  .00000000 00
= 6 VI 7.18267671 OO0 SIT “.13694882-01 OKT . 8371 00 RAI ~.T8947329 03 T
SXD_.54471790 00 SYD -.76330446 00  SZ0 .34401118 00 DAD .201Z1445 02 RAO .3056D934 03 _
1792994 E 60455 03 ETC  .28369052 03 T T T
T BYO 15323129 U4 BRO .B445RATE 03 7 6 .18119448 04 THA .2849819% 07 -
- RUE LUNAR EQU. PLANE -
X 15956477 04 Y ~.60193710 03 -+32230403 03 Ox -.18813906 0l OY .18184154 O1 DI -.33685252-01
- . T LAN 13743110 O3 APF  [32371335 03 MX 3957518701 WY -.74955516 00 M 26613248 00 -
WX .30574880 00 WY .33286191 00 WZ 89203177 00 PX -.23651903 0O PY .93408272 00 P21 -.26748%02 00
B ¥ ~.12919931 +364327284 00 RX  .57520641-01 RY -.78217424-01 KI -.99527550 00 -
BX 74755455 00 BY .49629570 00 BZ ~.44142131 00 X .BUS61252 0O TY .59244279 00 TI .00000000 00
=.5E64381 00  SYI .BO1B0&42 DU~ SIT -.97090627-0! DAl -.557145I0 UL  RAI 12633055 03 -
5X0 -.15710452 00  SYD -.90641753 00  S20 .39207839 00 DAC .23083B84 02 RAD .26016691 | 03
- . 668 03~ EVS TLINAE99Z3 U3 ETC 23295811 - I
BTT .16239902 O4 BRT .B0363043 03 8 .18119509 04 THA .26328474 02
2 DAYS 2 HRS. 57 MIN.

50.736 SEC.
KT THTS PUIRT

2356566“)021202136121461 J.D.= 2438608.05959184 JULY 31,1964 13 25 48.73¢
~ CHANGE UF PHA: “TS"TRE CENTRAL BUOY FUR INTEGRATION

“TDWELL EQUATIONS OF ROTTON N

T T T TDAYS T RRS. 5B MIN., 30%&6 SEC.T T ZI5555540032202271106270 J.D.= 2438608.05973896 JULY 31,1954 I3 25 OT-AAE -
GEQCERTRIT EQUATORTAL COORDINATES -
X 32031722 U6 Y . I87720%% 06 T 48831275 U5 DX J2URZESIT . T DL .2844260% 0O T -
R 37444236 06 OEC  .74624588 OI RA  .30372237 02 V. .21083276 01 PTH  .T71852001 02 AT .27230830 03
T T KO ITARR2IS U6 LAT JTabZES97 . 945 07 - TTAIE  .27005465 03 -
XS ~.9%208754 08 YS .10925263 0% 25 .47376733 08 02 OYS -.16849832 02 DIS -.73042563 01
XA 32191931 06 TR CIBT99RZT U6 I LS¥9IRE38% 05 o0 . ' DZM -
X¥  .32191931 06 YT .18799427 06 IT  .49148384 05 DXT -.56840474 DO DYT  .779%9692 00 ozT -392!"57 oo
SI5184072 TIZIIAOSIT TUITHY “VR T 10A18A57 1788 08 VT .10418457 O} "
GED  .75127357 01 ALT  .36806452 06 LOS .34006944 03 RAS  .13077066 03 RAK o .23958283 03

.302“0#7 02
- 20034391 01 "SHA 37128507 05 DES .ISIBOVSA O

- DUT™ '.35000000 02 DT 52107661 OI TR .
-3419866%

OEM . T5TO4838 01 h

DAC_ .00000000 00  CLL  .25948661 03  WCL .34198665 03  TCL 03
HELIOCENTRIC ___ EQUATDRIAL COORI o o
X .94527081 08 ¥ -.10906491 09 1 -.47326101 08 DX .24924256 02 DY .17286389 02 DI .75926824 01
3 <18155394 02 LON  .31091563 03 ~° ¥ .31267980 62 ~ PTR 13432352 01 Al .T4733861 02
XE_ .99205764 08  VE -.10925263 09 _ ZE -.47376733 08 DXE ,22881605 02 OYE .16849832 02 DIE 73062563 o1
B YT -.10906463 0% IV <.47327584 08 DKT .22313200 02 DYY .17629829 02 DIV .769846378 O}
LTE -.18180764 02 LOE .31077046 03 LTT -.18155110 02 LOT .31091618 03 RST .15189031 09 VST .20441141 02
P .1398B231 00  SEP .9T441012 02 EPM .15742806 22472177 02 842-01
MPS .uzcuzs 03 wsp .zus;gu-u SHP  .67988140 02 SEM .97S07337 02 EMS .82352034 02  ESN .14057998 00
. 42 02
SAC .suaous w
T L2625 T-TT201326 03  CPY .10183627 03  SIN 10163627 03 DI .15611640 03
_ REP 7355;367 qs VEP .21083276 01 CPE ,98442715 02 CPS .77089293 02 Dz .20720501 03 D3 -.32844401 03
- SELENOCENTRIC EQUATORIAL COORDINATES -
X_-.16020976 O4 ¥ -.27382812 03 1 -.51710888 03  Dx .26110558 Of DV -,34343996 00 DI -.10595548 00
B 3 1764 “RA” . 16969918 03 V. .26356763% O  PTH -.63822186 02 v
R .17056035 0%  LAT -.10906361 02 wn .33976083 03 VP .26338731 01  PTP -,63902027 02 AZP .l1480232 03
- TYS .94280430 00 NS .272#2131 LEB44E525 01 LNE .35482548 - T
ALT -.32391510 02 SHA -.15812580 04 ALP .51006391 O1 DR -.2365333Z 61  OP .390359785-D1 ASD .90000000 02
216660146 02  HNG 11303198 L6TAZB062 02 o

SAC _ .58683674-10
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JPL TECHNICAL REPORT NO. 32-694.

CASE 1 SPACE TRAJECTORTES

SELENOCENTRIC CONIC

235666640266202234343670 J.D.= 2438608.06621785 JULY 31,1964 13 35 21.222

.18119113 04 SLR .a0225361 03 AP0 .00000000 00 RCA ~ .383l8219 03—
VH  .10945332 01 €3 .11980030 01 [} .19331972 (23 TFP -.559T7584 03 TF  .51123117 02 LTF  .5103015T7 02
TA —.TIBUEEA1 T3 FTE LI56I181T UF €4 -.4& T G2 RAK =.857B2381 U1 C3J -.Z1707725 O ~TFI 30967623702 -
IAE  .13175450 03 ZAP 14584314 03 IAC  .93425743 02 DEF  .13223621 03 IR .41527683 04 6P .TB500558 00

— T TPFL.000000D0 00 OY ~ .00000000 0C OP2 7.76000000 DZ

€POCH OF PERICENTER PASSAGE
—— - T SRA =,40923017 04 TECC TU10936345 017 T B

X .14951697 0% Y .64297388 03

T 7 ALL VECTORS REFERENCED TG ORBIT PUANE OF TARGET

7 ~.51005141 D3 DX -.26210278 0% DY .38446821-01 DI .27481774 OO0
TRC -2B507907 UZ  LAN .I6BU3U0Y 03 APF 33778301 03 HX - &T&3515B=03" AY -, 7581 YR22BTATI A
WX 98984872-01 WY .4669025) 00 WZ .B7875125 00 PX -.83652968 00 PY .51729508 0O P2 -.18062099 0C
“QX -.53BY0B00 U0 QY -.71722238 00 Q7 44178322 00 RX -.T3470000-01 RY .25024353-02 RZ ~.99990611 00
8xX  .15409478 00 BY .86524342 00 BZ -.47708347 OC TX .18265315 0D TY 98317742 00 TZ .00000CO0 DO
SXI -.98308511 00 SYT J1B263500 CO S2T .13700478-01 DAY .TB500303 00 ~ RAT .16%47566 03
N $X0 .54673020 OO 5Y0 -.76337453 00 SI0 .34401364 CO CAQ  .20121595 082 RAD .30561030 03
A —  ETE ~Ji79Z991% U3 ETS 35560502 0% EFCT .2ZBIEFUSH TI T -
B BTO .15923587 04 8RO

: 86451402 03 B .18119113 04 THA .20498CC8 02 o -
ALL VECTORS REFEAENCED TO TRUE LUNAR EQU. PLANE
- N UISTISILI 04 ¥ -.57883000 03 7 -.32270775 €3 DX -.19007108 OL DY .18257060 Ol DI -.29734712-01 - T

«32371397 €3 MY .5229B317-01 MY -.74519600 00 NI

i . . . BY203278 CU PX -. 23648335 0T PY 93409173 00 24

- QX -.92227216 00 QY -.12916664 00 QZ .36432130 0C RX .57516250-01 RY -.78216498~01 RZ -.99527586 OO0
= - o BX L.T&758347 00 BY 33627442 00 BZ -I%414199& 00 " TX .8056307T G0 TY 59241799 00 ~~Tr .000000D0 TD
B 5X1 SYl .BO182485 080 SIT -.97087278-C1 DAI -.55714680 01 RA1 .12632878 03

- b =.9064T095 D0 SZ0 ,3920778% £O ~ DAO 23083853 02 RAD T 7801644503 : -
ETE  .34498536 03 ETS .14469855 D3 ET¢ .23295823 €3

- BIT 16239687 0% BRT .B0361553 03 B 18119234 D4 THA

+26356072 00

.1374290% 03 APF
Z6T583464 TD

INC  .26870192 02 LAN
- S—WX L IUSTSYSE G0 WY TIIZBRYLI VO WL

26328375 T2Z

T oo TTERATIOR ~ KUMBER — 2

DI KE RE _ &

X Y 4 bx oY

.18980165 10 -.16279886 09 -.65764090 D7 —.24389978 04 =.40540256 06 .47755162 04
437631356 09 31426166 08 L97231213 06 -.54712879 03 92773499 DS .10792825 04
«69654358 08 22005730 07 11297926 07 -.88601646 02 4283404 05 .16039950 03
~ 7255134815 —- 17491077 14 -.55911370 TZ -, 28748535 09 ZTZB20107IT ~.5603003%4 09— ™
L48911218 13 .10120450 13 .20432735 08 .47334932 10 -.54095477 08
.10120480° 13 .38278893 12 .16T79415 06 25736805 D9 ~.48447285 07
KE -.24389978 0% -,56T12879 03 -.BB601646 02 -.28748439 09 .20432735 08 .16779415 06 .3T477857 03 .59619459 05 -.T0956901 03
— —— “RE- =, %05%0255 06 =.9ZT73%99 05 -.T4283404 05 -.47782010 11 47334932 10 .25734805 0% .59619459 05 10440718 DA -.12T22858 06~
(3 47755162 0% 10792825 04 .16039950 03 54030034 09 -.56095477 08 -.48447285 07 -.70956901 03 -.12122856 D& 14492996 04
- Ly LT&8795320 U5 37832119 04 55310088 UI~ 19738730 10 =, 19238794 TY =, 17552058 08 =. 25150987 0% =.47230601 06 SOSTIG3T 08 —
Rif0L-.10782327 03 9245117 02 -.10622564 02 .58088388-03 -.13701642-02 L30789432-02 ~.71318755 Ol -.91926836 DO 59659083 00
- TUT01-.284371B1°05 GIT57%2 05 -.30037066 04 -.11522820-01 ~T11327891 00 —,7955% 281 D0 -.20269867 D& -.24135398 03 .18845183 D3
_ RI(03-.14027254 0& -, 30939179 03 -.15988280 02 -.64857917 08 .14131137 OB .59194472 07 .18721081 03 .91091532 04 -.21576971 03
- — LATU3IY. 10384702706 .2203342% 05 .4515230% 03 .44390734 10 -.13646346 10 -.51349976 09 —.13724351 05 -.70421473 06 ~. 16498879 03

«63BB1525 03
.16312822 03
.32966515 02

X .16970309 05 .3989974% 04
- ¥ 39899749 04 T.96720529 03
14 .$3881525 03 .16312822 03

o TBIE J&43763136 0T 569654358 U8
DY -.16279886 09 -.31426166 08 -.22005730 07 -.17491077 14
DT =L6576%090 07 "L9T231ZI3 06 11297926 OT -.54911370 12

,30577152 05 .54186565 11 74800795 05 -.42059277 07 .77183721 05

L0E031.37020680 06 .10064388 06
- TRITO%T. 2378
LA{DA-.90057119 04 -.19835784 D& -.644845065 03
“TOTO&F.26T93551 05 .B5152803 U4~ 41345714 04
11686282 02 ~.103020456 02
14257273 05

R1{05).25989436 D2
— —LOT05}.T9642045 08 .58567658 05

3908 03 L TU0452200 U3 29361885 UZ 23955915708 .1

+15636342 10
“57039849 10
60972927 07
-5649556B1 10

11300400 11 21674890 10 -
2T 39707

.19808052 09 -.12493157 04 -.76B82660 04
LT3586065 09 -.25304420 04 -.3287144% 05
.20925618 06 -.4085B149 02 -,20012375 03
77967992 D9 -.14964518 05 -.10384517 06

ST11

+T3432201 09
25616695 10
-17755313 07
+26334543 10

5030 D1 -.T1397275 T3 . 8382379

71753717 03
224551444 0%
.12256203 02

49854408 04~ T

TRI(TRY CA(D&T ~ LOT04Y

KW gIto1} —LOi0TY T TRI(OIT 1Ato3T T Lot
=.50057119 04 . Z8T93551°05
.19835784 04 .B85152803 04
4555085 03 .41385714 O& .

.15636342 10 (57039849 10

e ——iT6T95320 05 -.T0TBZ3Z7 03 =,Z833718T D5 =.14027254°D4 .10386702 D6 37020480 05 23783908 03
Y 137832119 04 -.39245117 02 -.10315742 05 -.30939179 03 .22033429 05 .10064388 08 .10452200 03
7 55310085 UF -.10622564% 02 -.30037066 04 =.15988280 02 45152305 03 ~T305TTI52 U5 ".2936168% 02
DX 119738730 10 .58088388-03 -,11522820-01 -.64857917 08 44390734 10 .54186565 11 23955915 08
— TTTDY =.1923679% 09 =.13701642-02 SI&T31137 08 -.13648346 10 . 00 TY 11239207 08 .73432201 09 25616655710
0z -.17652048 0B .30789632-02 159104472 07 -.51349976 09 .21674850 10 .30351139 07 .19808052 09 73586065 09
Z.25150969 04 -, 71318755 O1 T18721081°0F =. 13724351 05 -.74800795 05 62116030 01 = 12493157 04 -.25904420 0% T
RE  -.42240601 06 -.91926836 00 -.24135398 03 91091532 04 -.T0421673 06 -.42059277 07 -.11397275 03 -.768B2660 04 -.32671444 05
- G “50511039 04 .59659583 00 .1B845183 157637103 "T16438879 05 LITIA3TZ1 05 TUBSEZITIO DL L T1T5371T 0T (24551444 08
KK L17920411 D5 .34664852 00 .91178983 13748997 04 .10586404 06 06 .35086030 D2 .23785339 04 .10091504 05
RITOTT. 34664852 00 74304436 G2 L16271992 05 LI038TI06 G2 —. 76509414 03 07 =, 21371102 03 -.43%0267% 03 -.158
LO(01).91178983 02 .16271992 05 .44584900 0T .11263179 05 -.B3060753 06 06 -.46771042 05 .69709881 06 -.35936073 07
R1{03-.13748997 04 .I03B7106 02 .11263179 05 .143468964705 ~.T1065668 07 - 68 TLIAIBTATT 0T .21901966 65 28513988 05
LAI03).1058643% 06 ~-.76509416 03 -.A3060753 11065666 07 .BY2BT438 08 .41324117 07 -.10453449 05 -.16148046 07 -.21021726 0T
LO103Y.31372414% 06 -.64090496 03 -.51771580 93382970 05 41323117 DT 17420658 0T -.73938430 04 -. 10786111 OT -. 14245735 07~
R1104). 35086030 02 -.21371102 03 —.44771042 05 .14181401 03 -.10453449 05 -.73938430 04 .22936632 04 .10642136 06 .19146267 06
LA{0%), 23785339 04 -. 953 .6970988[ 06 .21901966 05 -.Té - [0784I11 07 10642134 06 .B8037I60 0T .SOIOISTR
LO[04) . 10091504 05 -.15809945 05 -.35936073 07 .28513988 05 -.21021726 07 -.14249735 07 .19146267 06 .90101978 0T .46874339 08
RTT057.38419044 02 —.%7263028 02 12143314705 -.12203543 £2 7 .90126955 03 32313102 03 -. 20102050 03 -. 65 04 —. 18564167 05
LO{0S) . 26743580 05 -.11211580 05 -.35050930 07 .48244372 04 -.35561785 06 -.25206016 06 -.56762017 05 ~.61964460 07 -.B9941672 07

. TI32783T 00

TURYIIDSY La{osy

7 X TTUZ5989%36 D2 [ TI542UAL U8
Y 11686282 02 .58587658 05 ~

10302046 0Z 14257273 05

DX 60972927 07 .64955681 10

oY T1T7553TF 07 28334543 10 ~
0z .20925618 06 ,T77967992 09 _ ~
" KE T <.40B5B1&Y UZ -.14964518 05 T

RE -.20012375 03 -.10384517 06
— — T T .12256203 U2 .%9BB4408 04
KN +3841904% 02 26743580 05
= %7283029 02 ~. 11211580 05
LO{D11.12143414 05 -.34050930 07
RT103-.12203%63 02 .48246372 04
LA{031.90126955 03 -.35561785 06 -
- —=  L61037,.32313102 U3 -.25206016 06 N
RI(04~.20702050 03 -.56762017 05 . .
——— -~ TK{04-3T5700005 0% =<561964580 07"
LO104-.1B564167 05 -.89941672 07
“RE1057-28108323 04 18952934 05

101051.18952934 05 92106505 08 o L ) . . .
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T T CORREUATIONS BASED ON J WAYAIX ITERATION NUMBER 2
X M z . bx .\ S _KE RE &
-1 0 01 -.98484065 00 - es~o1oax 00 -.97021553 00 .56506998 00 -96311121 00 -.96293365 00

-45690703 00
173290858 00

2565365 OO
.52665365 00 -.10000000 01

X
¥ -.9!6!#065 00 -.1
z

~B0TB3
oY .17329658 Q0

. 0!
KE .96711732 00 94196551 00 .79110935 [+ 1] .90!!7!!0 00 -.477237A7 00

320772 DO .76989236 DO .974 ~.88238782 0D
[ .96291365 00 -.91158#03 00 -.73381639 D0 -.98006433 00 .66626119 8D
80421 U0 -, 981] 224 00

. I0I0T4-0T ~. 73963309 00 -

-+31804056 0O
«59101074-01
-.13963309 00
«10000000 01
~.14009085-01
~.1Z873869 00
»20568881 00
«2131284% 00

-81595133-01
-50532023-01

= 719
lllol) 96019617-01 . §639253 00 .21462754 DO —.§4073995—ll

.71672200-10 -.57732110-09

«96711732 00
J94I9655T U0 T.32320772 00

79710935 00 .769!92!6 00

-988B7110 DO .ITA41407 00
~«4T723787 00 -.66238782 00
-.14009085-01 -.1287388% 00
~.10000000 01 -.95309345 00

~.95309345 00 -,
96278249 00 .935509[7 1] -.10000000 o1
97049595 00 97853201 U0 -.99113595 00

-42737489-01 .3300‘2‘! 04 -.18179842-02

=.91158403 00 -

=.73381639 0O

~.98006433 00
+66626119 00
+20568881 00 -
+95278249 00

YIF3-12 -.2425 22B24~09 .495B7205-01

353T4913~-04 -. 7344375502
.2!536!20—01 +47320192-01

«24
.232#0759-01

RIIO3}. 59900661-0! .83056590 01 .36058760-01 ~<53346751-01 -.19!19729 01 -.80736123-01 -

TATO03=.35 1°=.75831015-01 =.B8035155-02 =.3163947T2= «6504443B-01 .HEBISIIT-01°

lﬂlo!- 21531151 00 -.ZhSleOY 00 -.40348579 00 -.27338340 00 -.38T713044 00 -,26542690 00 .2927‘303 00
- 3330893501 =, 10611251 = 405-02

=
lA(Ob) 23299128 -01 +37628545-01 - 35092510-01 11190482 00
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1960~

836 00 =
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Z5TTT4~10 =<53346751-01  .66044438-01
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+49587205-01 -.80738123~-01 .75880217~01
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.8960039! 00 ~-.10000000 01 -,.44535077-01 .42104264-01
&3 «44535077-01 -, 10000000 O1 .98886452 00
-95001755 02 .42104264-01 .98B86452 00 -.99999999 00
-56331845-07 ~ . 18576558-01 .59070481-01 -.33511620-01 ~
44272952 00 -.24722330-01 .23362478-01
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~.40348579 00
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-+33308934-01
=«10611251 00
-»10243078 00
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- 669964051 AT602-01 . 13344248-0T
~73649704-03 .80191755-03 .14748472-02
-.46965717-02 ~.63523117-02 -. 54195546~
=:34726216-02 -.59882766-02 -.11010685-D1
SIT67Z05 00 .17165329-01 .2878A932 0O
144272952 00 - 11126714 00 .24858169 00
~.24722330-01 =.41828340-01 ~.3477
+23362478-01 ,58251967-01 .32!«540—01
+11696963-01 . 2749TT60=
- 10000000 01 -.74891148 00 -.58331778 00
-.TA891148 00 -.10000000 0] -.4415.
~+S83SITT8 00 -. 44354047 00 -.10000000 01
[
~13586260 00

«81532554-D1 T

46127140-01
=12349456 00 .21760251 L]

RITD5) oSy

- —0Z -+ 00
Y ~-.70876060-02 -.19629157 00
Z «J3BA3051-071 -.Z58734

0x .165!2997—02 .45069711 01
27
.24 .6!794190-02 -.13130310 00

RE .uauqu—oz .33§36950—02

= B63~02 —.13647919-01 B
4132127-02 -.20816150-01

031813 00 13552331 U0
LO{01~-. 10847494 00 .16803120 0O

tl(ﬂ!-:18195309-02 «39660896-02

LUTO3=.#6177339-03
R1{04).81532554-01

<T9BYBTI5=02
- 12349456 00

. = «2X
LO{043.51143496-01 13688260 00

T7%8932-7
L0{05-.37248932-01 -,10000000 01

" "RAT POSY W/C WITH PRE DATA AS APRIORT 14 NOV
ITERATION _NUMBER 2 EPOCH  64707/29 102758.000  CLOCK 133950  SOS .30758 02  QSOS .31895 02 R
Q [ STDEVDQ ow @ NEW Q NOMINAL O 00 (NOM} - )
X S T5017250-07 J55A2T190 00 156574352 06 <1568 . ] «43554688 00 T
Y ~.25883802-02 »18909260 01 «63041636 05 »63041633 05 «63043567 05 ~.19331058% 01
T < 208800 10-02 . oI .80776752 04 +80776773 . 9504 - 44579468 D1 I
X -18229003-07 +56184658-05 = 14342615 01 4342616 01 «14343088 01 —. 4723668104
DY = A3779750-07 » TBUIRIVI-0% «97257024 00 TTIT2STOZ0 V0 . [ ~.T73803168-04 T
(24 +89194340-07 »34T768797-04 28116142 00 -28116151 00 28112921 00 +32301992-04 _
¥E < ZZBBUSU5-02 < 1530335 0T -39860138 06 «39850138 06 +39860177 06 -+ 3867, —
RE =37447305-04 +36229695-01 563783080 04 +53783080 04 63783252 04 ~+17211914-01
3 SITTI0T26-U% + 29953858 OO 39220320700 ¥39225036 00 <A000785% 00 ~.78382231-02
LL] _ . »13894891-03 «16708637 00 49025898 04 «49025900 04 -49027693 04 _T+17932129 00
RI -29484530-03 +32011900 00 +63756446 04 «63756449 04 -63756695 04 —+24658203-01
o =< 1280%53-03 <T&B856315-07 JITTOSLTY U2 «ZTIOSTTE 02 ZTT0ANB3 B2 +29516220-03
5TA 3 h—
RT = T6A853 1504 «58125911-01 «63TIBH03 04 ~63718802 04 «63710724 04 <7934 -
LA +70306135-06 «T3879626~03 +35117429 02 =35117430 02 35117447 02 -+16689301-04
T R0 (IREAIYZOT . = . *24319%%8 U7 <ZNIIIATI 03 —.24986267-03 b
STA &
L “TI533650-0% +57739323<01 «63 /Z6UL5 U4 T 53725922 U4 ~94604892-02 - —
LA +51639850-08 -77359572-03 -+31212265 02 ~.31212264 02 -+31212461 02 +19691374-03
O <13TI3Z81-05 +54313553-03 “13688756 . T 13588810 03 =.54350434-03 —
STA s
RT 4319788 7-04 . =i - L «83T54784 04 T .63754627 DA «15625000-01
10 ~.40899602-06 +618565272-03 -27685339 02 «27685339 02 «2768%950 02 —«61058997-03
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COVARTANCE MATRIX OF ESYIMATED PARAMETERS ITERATION WUWBER 2

x Y z ox [ D2 RE RE L3

-05 ~.57214722-0% .l!‘llO’l"-M -.114636031 W +13981280-01 -.78391934-02
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STYATION ~ NUMBER 12 64/07729 TTERATION NUHWBER 2 PASS NMUMBEA D07/291
FREGUENCY 8300.0 T -
TTTT 0 TIME T T cc3
104132 60 12 ,10956325 06 .850-01
104232 "60 12 10956714 06 .850-C1 T T
104332 60 12 .10957107 06 .850-01
104732 &0 1Z7 7 .109587CB 06 .850-01 h - - -
104832 60 12 .10959115 06 .850-01
105432 60 12 .10961623 0é .B50-01
IUSS3Z &0 12 L10962051 G6 .850-01 T h - - T T R - o A —
105632 60 12 .10962481 06 .850-C1
- TO5737 "&0 12 '.10962915 06 ,.8B50-01 -
105832 60 12 .10963351 06 .B50-01
105932 &0 T2 TO953790 U L¥50-01 — - B
110032 60 12 .10964232 06 .850-01
110137 80 12~ .T0968677 V6 ,850-01 o T -
110232 60 12 .10965124 06 .850-01
TTTTTTT110332 80 12 10965574 U6 L 850-01 - T oTTTIT T - T
110432 4G 12 .10966027 06 .85C0-01
. $4BZ 06 .850-01 T T — T T T T T T
110932 60 12 ,.1096B329 06 .850-01
111032 &0 12 10968797 06 LB850-01 "~~~ - T Tttt T
111132 60 12 .10969268 06 .850-Cl
- . & J850-01" " - -
111332 &0 12 .10970217 06 .850-C1
TIT432 &0 IZ 10970895 Ub .850-01
111532 60 12 ,10971176 06 .B50-01
<L09T1659 06 4850-01 R - o h
112132 60 12 .10974111 06 .850-01
L109T4608 T6 .850-017 - - T - -
112532 60 12 .10976114 06 .850-01 L
112632 60 12 10976620 06 B850-01 T - T
112732 60 12 .I0977129 06 .850-01
T T STATION NUMBER 127 T 8R/07729 T TTERATION NUMBER 27 TPASY WUNBER Q77292 -
FREUUENCY B8300.0 T h - . ) - -
T T TI®E T ¥C 1 ey T ¢ T T T -
113132 60 12 .10979185 06 .850-01 =.0059
Z 60 12 "JTO9T9705 U6 .B50-01 Y -+ o T -
113332 60 12 .10980226 06 .B50-01 +0020 L
0 12 [ TO980 750 U6 . 850-0T ~ L0000 o 0 CoTTTrTTT T N
113532 60 12 .10981276 06 .B50-01 .0098 o
TT363Z 60 L2 10941803 U6 .850-01 <0000 - T - - - T T
113732 60 12 .10982333 06 .850-01 -.0137 _
113837 "80 12 ,10982865 06 ,850-01° — +»0020 T TTmTT
113932 &0 12 .1098339B 06 .850-01
T 173037 0 12 .10¥83934° 05 L B50-U1 T T -
114132 60 12 ,10984471 06 .85C-01
12 U5 ", 850-01 - T
114332 60 12 .10985552 06 .850-01 o
12~ .I0986096 U6 .850-0F ~ —° .0093 & ™ - Tt -
114532 60 12 .10986641 06 .850-C1

TTITAE3Z &0 12
114732 60 12

-10987187 06 .850-01"
-10987736 06 .850-01

VI&83Z 60 17
114932 60 12

115132 60 12

12~ .10990%06 06 .850-01

-1C98B287 06 .850-01
.10988839 06 .850-01
. &, B50-01"
.1098994% 04 .B50-01

115332 60 12 .10991065 06 .850-01
115432 &0 12 .10991636 U6 .850-01 N
115532 60 12 .10992188 06 .B50-01 :
0 12 .10592752 06 .B50-01 -
115732 60 12 .10993318 06 .850-01 _ . e .
60 10991885 D6 ,850-01 '*” I — - - -
115932 60 12 .10994454 06 .850-01 e
126937 80 12 .1099552% 06 LB50-01
120332 60 12 .10996744 06 .B50-01 o ~
- 50 _1099789 D6 .850-01
120632 60 12 .10998477 06 .850-01 ~.0078 o _
120732 60 12 .10999058 06 .850-01 L0035 T -
126932 60 12  .11003223 06 .850-01 .0029 .
121032 60 12 .11000607 06 .850-01 =.0088 —
- 121132 60 12 .11001393 06 .850-01 0156 . -
121232 60 12 .11001980 06 ,850-01 ~  -.0049
121332 60 12 .11002569 06 .B50-01 .
121432 60 12 .11003158 06 .850-01 =.0000° T T T -
121532 60 12 .11003749 06 ,850-01 0078 . o
121637 60 12 11004341 06 .B50-01 10639
121732 60 12 .11004934 06 ,B50-01 -.0107
T 121832 60 12 .10005529 06 ,850-01 L0117 s
121932 60 12 .11006124 06 .850-O% -.0098
122032 60 12 .11006721 06 .850-01 .0078 — -
122132 60 12 .11007318 06 ,850-01 -.0020 3 _
1232327 60 1z .11007917 C6 .850-01 L0098 T
122332 60 12 .11008517 06 .850-01 -.0039
.11069118 06 .850< o039 =
122532 60 12 .11009720 06 ,B50-01 .0029

- 10322 06 .850-01 ~.0088
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STATION NUMBER 12

FREQUENCY 8300.0

64707/29

ITERATION NUMBER 2 PASS NUMBER 077292

TINE TC Q

ce3

1227132
122032

60 12
60 12

TZ  .TI0IZ136 06

0
123032 60 12
Tz
123232 60 12
- 123532 &0
123632 60 12

o 123732 60 12 .TI017012°

123832 60 12
- TZR132 60 12
126232 &0 12

< TI0I09Z56 06 ,B50-0T
«11011531 06 .850-01
+850-01

.11012743 06 ,BS0-01

~T.TIg13350 06 .BSC-OT -

«11013939 06

11016400

-850-01
06 .850-01
U& ".BSC-D1
11017625 06 .850~01
TT.TIOI9468 06 .850-01
.11020083 06 .B50-01

TZ%3327 B0 12
124432 60 12

- 11020699 U6 [B50-0T
-.11021316 06 .B850-01

127711021934 06 . 850-01

s
124632 60 12
- 128732 780 17
124832 60 12

12

125032 &0 12
- 125132 " 80 12
125232 60 12

«B50-01
".B50-01
-850-01

11022552 0&
T 11023170 06
11023789 06

111025028 06 -950-01
11075649 06 ~,850-0T" ~
111026269 06 .850-01

- 125337 80 17 .110268591 06 ,850-01

(125432 &0 12

.11027512 06 .850-01
.11028756 06

. =0T =.0088

125632 60 12 -850-01 .0020
TIORTIT 06 .850-01 -.0068 T T T - coTTorT T T
125832 60 12 .11030002 06 .850-01 OL&8 o
[] . 30625 05 .850-017 " ,0000 T, T T Tt "

130032 60 12 .11031248 06 .850-01

130132 60 12 .TI031a72 06 .a50-01

130232 60 12 .11032496 D6 ,850-01

- 130332 &0 12 .11033120 06 .6850-01 .

130432 60 12 .1103374% 06 .850-01

[]
130632 50 12

58 06 .850-01 ~

.11034933 06 .850-01

130732 &0 1Z
130832 60 12
3093

131032 60 )2

«I1035817 06 . B50-01
2110356242 06 .850-01

S11036866 06 .850-01
.11037491 06 .650-01

131132 &0 12
131232 60 12

<TI038116 D& ,850-0T
11038741 0& .850-01

T31737 &0 12
131432 460 12

+11039365 C6 .850-01
.11038990 06 .850-D1

131532 &0 12
131632 40 12

131832 60 12

11030615 08 .as50-01
11041239 06 .850-01
T

111042488 06 .850-01

131932 &0 12 .TICA3T1Z2 66 .850-01
132032 60 12 .11043736 06 .850-01

. .850-01
132232 60 12  .11044983 056 ,.850-01

. 6 L B50-0T
132432 60 12 .11044229 06 ,B850-01

. 06 .B50-01
132632 60 12 .11047474 06 .850-01

. 06 . B50-01 "
132832 60 12 .11048718 06 .850-01

333 80 17

STIDSTZCT U5 . B50-0T

133832 60 12 .11054911 06 ,850-01
TLTI0S5S26 06 LE50-07 7 ~.0117 - T T T T
134032 60 12 .11056144 06 .850-0% -.0059
T Y3RIIY 80 12 L11056759 06 LBS50-01 .00B8 - T T oTTTT I - -
134232 60 12 ,11057374 06 .850-01 -.0059
138332 8V IZ 11057988 Ub .B83U-UT SOURT Tt T T T T T
134432 60 12 .11058601 06 .850-01 -.0117
B0 1Z TLTI0S9LIA 06 ,B50-01 <0117 T - - -7 - - T
134632 50 12 .11059826 06 .850-01 -0098
- =0T =.3020 -

134832 60 12

~11061047 06 .850-01

TIRFIZ 730 12~ .TI061657 U6 JB50-UL

35032 60 12 .11062265 06 .850-01

35232 60 12 .11063481 06 .850-01

TTTTTUTUTINIIZN B0 IT TUTIUSAUBY Ué L ESU-UT = 0215 T T T o TTTT T T T T T T T

135432 &0 12 .11064692 06 .850-01

135532 &0 12 .11065297 08 .850-01 T
135632 40 12 .11065900 06 .850-01

135732 &0 12 11064503 06 .850-01 -
135832 60 12 .11067105 06 .850-01

140032 60 12 .11068305 06 .850-01

Ta&0132 60 12 11058904 U5 .350-01

140737 60 12 .11072473 06 .850-01

140832 &0 1Z .1107306% 06 ,850-01

141232 40 12 .11075415 06 ,850-01

141337 40
141432 60 12

331

11076584 06 .850-01

141537 &5 12

11077166 06 .850-01

_ 141632 60 12 .11077747 06 .850-01 -.0010
141732 60 12 .11078326 06 .850-01 0059
141832 60 12 .1107890% 06 .850-01 .0068
. . 850-01 -. 0107 - -
142032 60 12 .11080056 06 .850-01 .0029
142132 60 12 11080630 U& .350-01 -. 0039
_ 142232 60 12 .110B1203 06 .850-01
142432 60 12 .11082343 06 .850-01
142532 60 12 .11082%11 06 .850-01° ~~ .0613 ~ - T ot oo T T T T T T T
142632 60 12 .11083478 06 .850-01 .0020
142732 740 T2 11084043 06 .850-01 S0020
_ 142832 60 12 ,11084606 0& .B850-01 0010
142932 60 . 168 06 .850-01 -. 0020 - B -
143032 60 12 .1108572% 06 .B50-01. L0117




777777 STATION NUMBER 1Z 66797729 ITERATION NUMBER 2 PASS  NUMBER 07/292
FREQUENCY 8300.0
FINE  TC @ €3
T#313Z 60 12 .11086787 06 .850-01 L0078 T - -
143232 60 12 .11086845 06 .850-01 .0039
.11087430 06 .850=01 "~~~ .GOLT ~ I
143432 640 12 .11087954 06 .850-0) -.0079
- . T6 06 .B50-01 ~ 7 L0088 T -
143632 60 12 .11089056 06 .850-01 .0059
T&373Z7 60 12 11089805 06 ,850-01 L0029 I
143832 640 12 .11090152 06 .850-01 .0200
156232 "0 17 ~.T11092321 06 .B50-01 T To.002T0 -
144332 60 12 .11092859 06 .B50-C1 .0068
T T4%83Z7 “BU 12 .11093395 25 .B50-01 -.0039 -
144532 60 12 .11093929 06 .B50-91 L0049
— 144832 6712 .1I09%%5Z7 U5 .B50-01 = 0020 B T R
144732 60 12 11094992 06 .850-01 .0107
T T IA%B3Z 60 1Z .TI095571 ~g50-01 -.0078 —— - T
145932 60 12 .11096047 06 .B50-C1 .0098
T T UI5032 760 127 (11096572 05 .850-01 "0 ~.0029 - -
145132 60 12 11097094 06 .850-C1 .0049
T#5232 6C 1Z .L11097515 U6 .850-01 =.0010 h - o T T
145332 60 12 .11098133 06 .B50-01 .0137 .
12 .TI098850 06 ,B50-01 + 0145
145532 60 12 .11099165 06 .850-01 -.0137 o _
- 145632 60 12 11099677 Q6 .850-01 0117
145732 60 1Z .111COLBT 06 .850-01 .0078 o _
145932 60 12 11101232 06 .850-01 ~.0029
150032 6T 12 11101706 C6 ,850-C1 L0068
150132 60 12 .11102208 96 ,850-0} L0049 o
Z 1 L1TI02707 06 .850-01 -.0088 T
150332 60 12 11103205 06 .850-01 <0156
P’ 6 +850~ =.002% T — - I -
150532 60 12 .11104193 06 ,850-01 +0155
150832 60 12 .111046B4 06 .850-01 -.0098
150732 6C 12 .11105173 06 .850-01 .0039
& N 850-01  .007B - I
150932 60 12 .11106143 06 ,B850-01 +0000 -
151032 &0 12 .11106625 06 .850-01 0166 B
151132 60 12 L11107104 06 .850-01 <0059
- 151232 66 12 .11107581 06 .850-01 .0010
151332 60 12 .11108C56 06 .B50-01 .0039
151432 60 12 .11108529 06 .850-01 —.0029 N B
151532 60 12 .11108999 €6 .850-01 .0146
T51437 60 12 .11109466 06 .850-01 0049 T
151732 60 12 .11109931 06 .850-01 .0039 .
777131832 60 12 .11110394 06 .850-01 -.0078 -
151932 60 12 .11110854 06 .85C-01 -0068

152032 &0 12 11111312 06 .B50-01 T L0117

152132 60 12 .11111767 06 ,850-01 -.0078 e
152237 &0 12 .11T12220 0& .B50-01 L0137 T
152332 60 12 11112670 06 .B50-01 -.0059
- (3 v ~850- w0000 - - —
152532 60 12 .11113563 06 .850-01 ~.0020
- . M «B50-0T .0215 - T
152732 60 12 .11114446 06 .B50-01 -.0469
152837 &0 12 . IITI4B8% U6 .B50-01 ~  -,0049 - — -
152932 60 12 .11115319 06 .B50-01 20127
- Z  LITITSTST 08 B50-01" o T
153332 60 12 .11117032 06 .B50-01
I53837 60 17 STITT7%53 06 ,B850-01
153532 40 12 11117872 06 .850-01
“"T153532 7 80 IZ ~ LITTI828Y 06 .B50-01 ~~ — T D
153732 60 12 .11118732 06 .850-01
- —80 12 - 1ITI91I3 06 .B50-01 "
153932 60 12 .11119521 06 .B50-01
15%032 80 12 < HITIv9Z6 Ub L B50-01
154132 60 12 .11120328 06 .850-01
154232 &0 12 .ITIZ0728 06 .B50-01° - T -
154332 60 12 .11121125 06 .850-01
- Iz XI12I519 U6 .B50-U1 = ~°7 — -
154532 60 12 .11121910 06 .850-01
158837 &0 [Z2 11122798 U6 .B50-01 h
154732 60 12 .11122684 06 .B50-01
- 88 06 .B50-01"
154932 60 12 .11123446 06 .B50-01
155037 &0 17 ,1I123BZZ° D4 .B50-01° Tttt T - B
155132 60 12 .11124196 06 .B50-01
155232 &0 [Z 11124567 06 .B50-01
155332 60 12 .11124935 06 .B50-01
TTTTTTUI55%32 60 12 11125299 06 .850-01
155532 60 12 .11125661 06 .B50-01
TTTTTIBEA3Z 66 12 L11126020 06 .850-01
155732 60 12 .11126376 06 .B50-01
8 & . 06 . B50-01 o -
155932 60 12 .11127079 06 .B50-01
o 180032 60 12 .11127426 06 .B5L-01 0
. 160132 60 12 .11127769 06 .850-01
160232 60 12° (11128110 06 .B50-01
160332 50 12 .11128448 06 .B50-01
160432 &0 12 .11128782 06 .850-01
160532 60 12 .11129113 06 .B50-01
160632 60 12 .11129441 06 .B50-01 -
... 160732 60 12 .11129T66 96 .BSC-01
166832 60 12 .11130088 06 .850-01 -
160932 60 12 .11130407 06 .B50-01
161032 60 12 .1113072Z 06 .B50-01 -
. 161132 60 12 .11131035 06 .B50-01
& & .B50- -
161332 60 12 1131650 06 .B50-D1
TTTTI61A32 60 127 11131953 06 .850-01 - T -
161532 60 12 .11132252 06 .B50-01
161632 60 12 .10132548 06 .850-01 -
o 161732 60 12 11132841 06 .B50-01
161832 60 12 .11133131 06 .850-01 -
161932 60 12 .11133417 06 .B50-01
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STATION NUMBER 12 64707729

ITERATION NUMBER 2

_PASS

NUMBER

077292

FREQUENCY __ 8300.0

TIME T Q (44
- 162032 B0 12 ~.TITI3700 TE -H50-0T = T0Z0
162132 60 12 .11133980 06 .850-01 0000
1627237 60 12 11134256 05 .850-01 0155
162332 60 12 .11134529 06 ,850-01 0059

— 182437 60 IZ .III34799 06 .850-0L  =.0088
162532 6D 12 .11135085 0& .850-01 -.0059
- ¥ - 28 US .B50-01 -0148
152732 60 12 .11135588 06 .850-01 .0010
- 162832 60 1Z -111358%% 06 .850-01 -0059
162932 60 12 .I1135097 06 .850-01 -.0059
153032 80 12 .11138346 06 [WS0=OT 0166
163132 60 12 .11136592 06 .850-01 .0068
e 163232 80 172 LITT38835 Us .950-0F =L QU220
163332 60 12 .11137074 06 .a850-01 .0078

T U TTTYR3R37 60 12 L11137310 U5 L¥S0-0T T TSI0156 T
163532 40 12 .11137542 06 .850-DL .0127

- TT63632 60 1Z 11137771 D& ,B50-01
163732 60 12 .11137996 06 -850-01

TSI ITI3BZI8 U8 L850-01
-11138436 06 .850-01
-11138450 08
-111388561 06
11133069 08 ,850-01
-11139273 08

LITIIBETE 08
«11139671 06 .850-01
411139864 06 .
11140054 06
11140240 06 .850-01
11140423 06

CLTITAD60T 66 5
<11140777 Q6

ST1140949 06 .850-01
L11141116 06

.11141281 06
«11141441 06 .850-01

CIL141599 06 .850-01
.111%1752 C¢ .850-01

.11141962 06
11142048 06 .850-01

11142190 06
.11142328 06 ,850-01

LI1162363706 &
11142594 06 ,850-01

11142722 06 .850-017
11142845 0
«11142965 06

170732 60 12 .11143081 06 .850-01

. 43508 08 . B50-01

[
171232 60 12 ,11143605 06

171332 60 12 .11143698 06 .850-01
171432 60 12 .11143788 06 .850-01
I7I532 80 12 . TIT43874 Ts . 850-U1

171632 60 12 .11143955 06 .850-01

171732 60 12 .TIT%%03%
171832 &0 12 11144108 06 .850-01
- TITIY3Z 80 IZ° LTITHA178 08 .B50-01

172032 60 12 .11144245 06
172132 o0 1Z <11T18&307 08 .850-U1
172232 60 12 .11144366 086 .850-01

T7Z332 60 17 T TIT4%%71 08
172832 60 12 .11144637 06
- “T7293Z B0 1Z 11154568 086 .852-01

173032 60 12 .11144696 06 .852-01
TT3T37 B0 1 TTIAA7IY U6 852701
173232 60 12 .11144739 0& .852-01
- 173332 80U IZ .TT144755 06 .832-01
173732 60 12 .11144778 06 .B54-01
— T "I7383Z B0 IZ T ITIL&RTTE UE L B5%-TE
173932 60 12 11144766 06 .854-0L

- "I7%032 "BU TZ <TIIG&7T5% U6 L&83%4-01
174132 60 12 .11144738 06 .854-01
TUITRIIT B0 TZ LTITART7IE U6 L853-01
174332 60 12 .11144694 06 .854-01

- 174432 60 12 .11144666 Té ,854-01
174532 60 12 .11144634 06 .857-C1
17456327 o0 12 .L[IT4&558 06 .E57-01
174732 60 12 .11144558 06 .857-01
- 174832 76 . . =01 T Tttt T T
174932 60 12 .11144466 06 .857-01
175032 80 12 .ITI&%31F% 06 .857-01 °
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STATION MNUNBER 12

64707729

ITERATION NUNBER

FREGUENTY  8300.0

2

PASS NUMBER 077293

TIRE W Q

ccy

175132
175232
175332

60 12
60 12
175532 60 12
175732 60 12
175932 60 12

&0 12 -

+11144357 08 .!59—01

«1114429

_+11144233 04 !59-01
165 06 .85%-01

.HIMO?Z 06 .862-01

508 JB8Z-01
111143936 06 .842-01
:lll§3763 06 .864-01

130332 80 12
180432 60 12

TTI3T368 U6 88901
.11143259 06 .872-01

T8053Z 60 12
180632 60 12

180832 40 12

“TITA3T45 U6 ~B72-01
211143029 06 .B8T74-01

:11161763 06 :579-01

18093260 12
181032 60 12

<1T142853 08 81901

<11142520 06 .881-01

T8IA3Z 60 iZ
181532 40 12

TIIRIY35 U8 ,894-U1
+11141791 06 ,896-01

TBIE3Z 80 12
181732 60 12

LB
181932 &0 12
182132 60 12

<I1T#1%33 06 90101

«11141471 06 .906~01

111413¢!

.IH%'IBI 06 .925-01

05 06 .908-0T
+11141135 06 ,913-01

182232 80 12
182332 60 12

TTT4539% 08 .933-01
11140412 04 .940-01

187432 80 12
182532 40 12

LITI30221 06 .947-01
11150026 06 .957-01

182637 &0 12
182732 &0 12

12
183232 60 12

STII39827 06 96401
11139624 06 .977-01
3 06 .585-01
»11138545 06 .105 00

183337 80 17
183432 60 12

183832 40 12
1 60 1
183832 60 12

-I1138317 06 107 OO
11138085 06 .109 g_g_

“11137609 06 .114 00

183932 &0 12
184032 40 12

=11136606 06 .129 00
. 46 06 .133 00

—.0244

T _SYATION WONSER 12 &&701730

1TERATION NUMBER

FREQUENCY B8200.0

TIRE wQ

cc3

4

PASS NUMBER QT7301

071832 40 12

+10475343 06 .119

“TURTS193 06 .116

072032 60 12 .10475048 0 .113
. 907 04 .110
073332 60 13 .1oaTATTI 06 o188
UTd33Z U 12 10373839 04 108
072432 80 12 .104T4512 04 . 104
TUTZ532 8012 - TU0RTA3IS0 U6 102
072632 60 12 .10474272 06 .101
- “§0 12 .I0ATAT “9A=

972832 80 12 .10474050 0 .de1-01 -.0039

073032 60 12 .10472847 06 .959-01 -.0049

o6 .950-01 SoT07

073232 60 12 .10473542 06 -942-01 0127

SO0y T

073432 60 12 .10473495 06 .928-01 .0127

UTISIZ &V 17 LTUAT3ATY 06 . 920~01 =.UUsE

073632 60 12 .10473347 06 .916-01 L0E17

L
073832 60 1 .106132\1 06 .905-01 10307
(59 06 .901-0
074032 60 12 .10473106 06 .898-01 o

074232 40 12
074432 60 12
074932 60 12
075132 &0 12

110473012 06 .891-01
110472938 06 .886-01
110472831 04 .874-01
10472820 06 .872-

075232 60 12
075332 60 12

[3
075532 40 12
073632 60 1
075732 60 12

80 1
075932 60 12
080132 60 12

1
080332 60 12

10472821 06 .869-01
-10472828 04 ,849-

10472838 06
210472853 08 .867-

10472873 08 884~
.l0672690 08 .864-01

06 .882-01
.10&72960 06 .!62—0\

-IUA‘IJOW 08 859-01
10473088 06 ,859-
-1047313% 06 .859-01

080432 60 12
080332 60 12
080732 60 12
8. &
080932 &0 12
081132 60 12

10473195 06 .435;01
.10473256 06 «857-01
+857-01

.10‘73!91 06 »857-01
0473465 06 .857-01
-106135§6 a6 l51-01
6 01

.]0413715 06 DSQ—O)

081232 60 12

10473808 06 .854-01

-<0107
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REPORT NO. 32-694

STATION NUMBER

12

FREQUENCY 8200.9

64707730 TTERATION NUMBER 2 PASS MUMBER 07/301

TIME  TC @ cc3
—— ©0B133Z &0 1Z 4 06 .B54-0T ~U0sY

OBL432 60 12 .104T4006 06 .B54-01 -.0088

O8153Z &0 1Z -10ATAI1Z 06 ,B5&= -7 L0156

081632 60 12 .10474222 06 .B54-01 -.0205

— 2 .10474337 06 .B5S4-01° L0146 - -

081832 60 12 .10474456 06 .852-01 -.0107
——" vEIY3Z 60 IZ .L0A743E0 U5 .B52-01 ~OUL0 -

082032 60 12 .10474708 06 .852-01 .0020

SI0A7ABAL 06 JB5Z-0L =
082232 60 12 _.10474978 06 .B852-01 .003%
STATION WOWBER 12 6A70T/30 TTERATION NUNBER z PASS WUWBER 0717302

— F Y 8200.0
I TIME V¢ Q@ T I

082332 60 12

~10475120 06 552-01

D82437 60 IZ
082532 60 12

10475255
-10475416 06 .852-01

U82637 50 lZ
082732

CL0475571 06 B52-0T
10475730 06 .852-01

TUBZEIT T SU IZ 10475895 U6 .85Z2-01

082932 60 12

10476062 06 .852-01

83032 “ B0 IZ . I047623

083132 60 12
- 083237 60 12
083332 60 12

5 06 LB52-017
+10476%412 06 .B52-01
~10ATESTE
10476779 06 350-01

I L E Y3 369 U8 .B50-0T
083532 &0 12 .\0#71164 06 BSD-D[
T UB363Z BU Iz L104T

083732 60 12

-l0§775b7 06 .850‘01

UB3B3Z 60 17
083932 60 12

084132 &0 12
UB4Z32 8D 12
084332 60 L2
80 12
0B4532 60 12
- 0Bas3Z 60 12
084732 60 12
084332 &0 12
[

085132 60 12
085232 &0 12
nas;zz 60 12

8% 127

055532 60 12

085632 B0 12

085732 60 12
[3

085932 60 12

<10479350 06
- [

TT.10480806 06

SI0&TTTIA
~10477986 06 850 oL
‘TU‘TE!U?‘BK“?SU:UT

10478424 06

10478564506
10478878 06
«10479112 D&

B LI
+10479839 04
1048003108
+10480346 06

o

+1048086% 06

10481137 06
.10461410 06 .8
.T0481687 06
10481967 06 .8
.10482253 06

10482542 08

.10482835 08
»10483133 06

090032 80 12
090132 60 12

10483435 06
10483741 06

030237 60 12
090332 60 12

090532 60 12
306,
90732 60 12

- 10484052 08
10484366 06

10485008 06
~10435335 0%

-10485666 06 _ :
90832 ~10%4B5002 08 )
70933 60 17 -104B4341 06
51032 &0 12 . 104BA6B4 06
oouzz 60 12 -10487032 06 L850

001332 60 12

154

J10467384 06
10487740 D4 .850-01

.10480100 06 .850-01 —.0137




STATION NUMBER 12 64707730 ITERATION NUMBER 2 ___PASS _NUMBER 07/302
F Y 8200.0
TIME __TC_Q [4%] i
0-01 -.0029
091632 60 12 .10488831 06 .850-01 .0176
203 06 .850~01 -.0195 T
091832 40 12 .10489580 04 .850-01 .0195

092032 60 12

092232 60 12

“.10489%9460 06 .850-01 T ~20156

+10490344 06 .850-01
+B50-01

.1M9112‘| 06 .B50-01

092332

0

1Z

092432 60 12

092632 60 12

092832 60 12
80 1277 10%93980 06

093032 60 12

“.10494406 06

«1U%91520 06 .B50-01
+10491920 06 +850-01
L T0%9232% 05 J850-01
.10492732 06 .850-01

~10493560 06 -

- U93137

&0

1z

093232 60 12

093432 60 12

093632 60 12

093832

60

094032 60 12

+~T04#9%831 06
10495263 06

«850=
.10696137 06 «850-01

«850-01
-10“)7027 06 -850~Dl

12 10397%78 U6 .6%50-01  .00I0
12 .10497933 06 .850-01 »0049
TZ .10498391 0& .B50-01 =0147

410498853 06 .B50-01 0156

V94137

(1)

1 ¥4

094232 60 12

17
094432 &80 12

096632 60 lZ

096!32 60 12

< 1039931908 ,850-01 ~— ~.0107
7.!0699789 06 .850-01

[]
. 105007W 06 .850-01

.10501705 06 .850-01
.10502194 06 .850-01
.105026:_6 06 .850-01

182 06 .850-01

095032 40 12 .10503681 06 .850-01
[] 10504184 06 .850-01 211344
095232 460 12 .10504491 06 .850-01 -0039
09533 -10505202 06 .850-01 . 0000
095432 60 12 .10505716 06 .850-01 —»0078
9553 0 33 0& .850-01 - 0000
095632 60 12 .10506155 06 .850-01 .0039
.10507279 06 .B50-01 -.0107
095832 0 12 .10507808 06 .850-01 <0049
60 §2 10508340 06 .850-01 0020
100032 60 12 .10508875 06 .850-01 -.0029

100232 60 12

100432 60 12

100632 60 12
100832 60 12

101032

&0

12

33 414 06 .850-01 . 0059
+10509957 06 350 01

.10511052 06 -550-01

~10511605 06 .850-01
+10512162 06 .850-01

10513285 06 .850-01
V& .850-01
10514422 06 .850-01

101132

12

101232 60 12

+ 10514996 08 . B50-01
.10515573 06 .850-01

110516737 06 .B50-01

101432 60 12
1013327760 1Z 10517324 06 .850-01
101632 &0 12 .10517914 06 .850-01
- B0 1 - 508 06 .B50-0T - -
101832 460 12 .1051910% 06 .850-0%
193780 17 & <H50-
102032 60 12 .10520309 06 .850-01
T0ZT3Z7 60 12 10520915 Us .850-01 ~
102232 60 12 .10521525 pé6 .850-01
TTTT TI02337 60 1 . . al [ -
102432 60 12 .10522755 046 .850-01
102532 8012 ,L1052377% 06 .BS0-0T
102632 60 12 .10523997 06 .850-01
102732 80 12 .1 - = T -
102832 60 12 .10525252 D& .B50-01

103032 60 12

193232 60 12

103432 60 12
j¥

103632 60 12

.1 o0& =
-10526520 06 .B50-01

«10527800 06 .850-01
B44e 06 .650-01

.10529091 [:].] 850-0!

T. 1052974

-10530396 06 .850 a1

103732 60 12 16531052 06 .850-01
103832 60 12 .10531712 06 .850-01
1039327 60 12 .16532375 06 .@850-01
104032 eo 12 .10533040 06 .850-01
- C9 06 . —
104232 t0 12 .105 34380 os -850-01
0 12 1053505

wu:z &0 12 .10535132 0 ~Bs0-01
104532 60

104632 60 12

04732

104832 60 12

0493

1

105032 60 12

. 10537095 06 .BSD—OI

=10
.10535669 Ob .!50 01

. 105 39855 05 550-01

105335 80 12
105432 60 12

1

105632 40 12

10541954 05 . 85601
-10542659 06 .850-01

. 43367 06 .850-01
10544078 06 .850-0)

— 105132

L1

12

105832 60 12

[]
1100322 60 12

<10 . -

-10545507 046 .850-01
25 06 .350-01

-105%947 06 .850-01
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JPL TECHNICAL REPORT NO. 32-694

STATION NUMBER 12 54707730 ITERATION _NUMBER 2 PASS NUMBER 077302

FREQUENCY 8200.0

Tide  TC @ cc3

— 70 110132 T80 12 - T058T670 UE (B50-01
110232 60 12 .10548397 06 ,850-01

- TIU33Z

50 1Z -I105%9126 05 .B50-01
110432 60 12 10549557 06 .850-01
- TIOSIZ &0 12 10550 IH_DT’.ESU_D

110632 60 12 .10551328 04 .B50-01

—TI0732 &0 [Z .T0552067 Ub .850-01
110832 60 12 .10552303 04 .850-01

: -~ -~ TI093Z B0 IZ 10553552 06 .E50-00 ~  -.0
111032 60 12 .10554299 06 .850-01

N - ITI132 B0 12 10555047 D& L¥50-01 ~ ~ .0O78
111232 60 12 .10555799 06 .850-01

N — ~IT33Z B0 1Z .IU5%552 U& B50-0T
111432 60 12 .10%557308 06 .850-01
~—YTT532 80 1Z 10558067 U6 .B50-|

111632 60 12 .10558827 06 .850-01
- TIIT32 60 12 <105595%W0 06 .#50-01
111832 80 12 .10560356 06 .850-01

TII%32 60 12 .I05611Z23 U6 §50-01
112032 60 12 .10561893 06 .B850-01

- TIZ132 80 12 10562665 06 .B50-01
112232 60 12 .10563440 08 .850-01

— ———T1233Z 60 1Z 10564216 0§ .B50-01
112432 60 12 .10564995 06 .B50-01
01z -

3 06 .B30-01
112632 60 12 .1056655% 06 .8%0-01

732760 12 .10567344 06 .850-01
112832 60 12 .10568131 06 .850-01

- -7 112932 60 1Z .105689%21 06 .850-01
113032 60 12 .10569712 06 .850-01

.10576506 06 .850-01
113232 60 12 .10571301 06 ,850-01
- 113332 60 12 10572099 66 .850-01
113432 60 i2 .10572899 06 .850-01

113532 80 12 .10573700 06 .850-01
113632 b0 12 .10574504 06 .850-01

~113737 &0 12 .10575309 06 .B850-01
113832 12 .10576117 06 .850-01

114032 12 .10577737 06 .850-01

. 60

. 113932 80 12 .10576926 08 .B50-01
60
60

114132 12 .10578550 04 .850-01
114232 60 12  .10579365 06 .0850-01

- - TTIIes2 bl‘) 1277,10580182 04 .8%50-01
114432 12 .10581000 06 .850-01

- TT114532 63 127 .10581821 0é .850-01
114632 60 12 10582643 06 .850-01

- - 114732 80127 .16533467 06 .850-01
114832 60 12 .10584293 06 .B50-01

o 114332 60 127 .10585120 06 .B50-01
115032 60 12 .10585949 06 .B850-01

115132 60 12 .105867a0 06 .850-01
115232 60 12 .10587612 06 .B50-01

115832 &0 17 10592640 06 .B50-01
115932 460 12 .10593483 06 .B50-01
120032 80 12 .I059%328 08 L@50-01
120332 60 12 .10596871 06 .B850-01

- 120432 60 12 .1059772Z 06 .850-01
120532 60 12 .10598574 06 .850-01

632 60 T2 -1U599827 08 .850-U1
120732 40 12 ‘106002!2 06 .550-01

120932 60 12 .10601996 06 550-01

10802854 0% B50-0T —
121132 60 12 .10603714 06 .850-01

TZIZ32 60 12 . T0eDASTS U6 U50-01
121332 60 12 .10605438 06 .850-01

< 10606302 0% .850-01
121532 80 12

10607167 06 .850-01
121732 60 12 .10608900 06 .850-01
1632 8V i2

10608033 06 .850-01

-T0509788 U6 . §50=01

121932 40 12 .10610638 0& ,.850-01

122032 60 12 .10611508 06 .850-01

122132 60 12 .10612380 06 .850-01

TTTT 122232 60 127 10613253 08 LB50-01
122332 60 12 .10614126 08 .850-01

- 122432 &0 1Z .10815001 U8 .850-01
122532 20 12 .10615877 06 -850-01
0 12 -I0616753 U8

122732 4012 .10617631 D6 .B50-01

122832 60 12 .10618509 06 .850-01
122932 40 12 .10619389 0& .B50-01

123032 &0 12 .10620263 U6 .850-01
123132 60 12 .10621150 06 .850-01

123232 &0 12 .10622032 06 .850-01"
123332 60 12 .1082291% 05 .850-01

123432 60 12 10623739 06 .850-01
123532 80 12 -10626663 06 .050-01

3832 60 12 B30
123732 60 12 .10626454 a6 .850-01

T123832 60 12 .10627341 06 .850-01
123932 60 12 _.10628228 06 .850-01

[2 ".1062911% 06 .#50-01
124132 60 12 .10630003 06 .A50-01

124337 60 12 -106308%4 0& .850-01 "GTTT T
124332 6D 12 10631784 D6 .850-01 05
1244832 60 12 106325675 06 .850-01 . T
124532 60 12 .10633566 06 .850-01 -.0098
124632 60 12 10634457 06 .850-01 0068 " " - -
124732 60 12 .10635350 05 .850-01 -.0156
174832 60 12 .10636242 06 .850-01 -0078
124932 60 12 .10637136 05 .850-61 .0098
T 125032 60 127 .1063802% 06 .850-01 -.0098 -
125132 60 12 .10638923 056..850-01 -.0020
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JPL TECHNICAL REPORT NO. 32-694

STATION NUNBER 12 64/07/30 ITERATION NUWBER 2 PASS _ NUMBER 07/302
FREQUENCY  8200.0
TIKE ¢ @ cc3 o i
981606 <850~ < — -
125332 60 12 .10640713 06 .850-01 -.o0117
125532 60 12 .10641608 06 .B50-01 L0020 T
125532 60 12 .10642504 04 .850-01 -.0049

127 .10843400 06 .850-01 .D186

125732 60 12 .10644296 06 .850-01 -.0127
T25832 &0 17 10845193 0% .B50-01 <0039
«10646090 06 .850-01 .0020

125932 60 12
130032 -
+850-01 ~.0098
«B50-01

130132 60 12
- 130237 80 12

+10647804 06
10648 THZ 06

-106%6987 U6 ,B50-01  — —.0029

130332 60 12 .10649680 06 .850-0) «0020
0 v

130532 60 12 .10651476 06 .850-01 -.0088

) 0 . & ~0078

130732 60 12 .10653273 06 .830-01 -.0107

50 T2 (TUBSALTI U5 .850-0T .00%9

130932 60 12 .10655049 06 .850-01 ~.0137

TII03Z B0 12 . IUS55988 08 .d50-01 <0000

131132 60 12 .10656867 06 .850-01 0137

13123260 1Z .TUES57765 U8 . 350-01 T=L0059

131332 60 12 .10658664 06 .850-01 -.0088

- T3143Z 60 12 ~.106595&83 06 .850-01 0059

131532 60 12 .10680461 046 ,.850-01 <0039
T3TE3Z 60 17 10661360 06 .B50-01

131732 60 12 .10662258 06 .B50-01 ~.0146

60 12 .10663156 06 .850-01 -00Z9

131832 &0 12 10684054 06 .850-01 0059

10644952 06 .B50~01 <0093 T
132132 60 12 .10665050 06 .850-01 --0010

T48 06 +B50-01 -

132332 40 12 10867645 06 .850-01 -.0010
10668542 06 .B50~ L0117 - T T
132532 60 12 .10669439 06 .850-01 -.0059
10670335 G6 . -.0085 " T
132732 60 12 10671232 06 .850-01 0000
-.0088
132932 60 12 .10673023 06 .850-01 .0020 . . .
133032 60 12 .10673518 06 .850-01 ~— .0000 - o s T A —
133132 60 12 .10674B13 D& .850-OL 0020
12 .10875707 06 .B850-01 L0088 - . -
133332 60 12 .10676601 06 .esu—ol -.0137
B 108 3 =01 0010
. 133532 60 12 .10678388 06 .850-01 0049
T 133632 60 1z .10679280 06 .B850-01 =.0039
133732 60 12 10680172 06 .850-01 0088
681064 06 . 850-01 0049
133932 60 12 .10631955 06 .850-01 0029
134 B 545 06 . 850-01 =.0010
_ 134132 60 12 .10553135 06 . 850-01 .0020
684624 06 +B50-01 -.0059
134332 60 12 .10685512 06 -850-01 0098
=.0010
134532 60 12 .10687287 06 .850-01 -.0059
134832 60 IZ .I08B8I74 U8 .B50-01 ~.003% - T - - - -
134732 60 12 .10509059 06 . 850-01 0068

138832 80 12

134932 60 12 -1059032! 113 .850-01 -0156
135032 80 12 10891712 U6 .B50-01 ~.UT8&
135132 60 12 .10692594 06 .850-01 <0049

6§ 05 .850-01 T LOURY
135332 60 12 .1069#357 06 .850-01 .

T T I353%37 &0 1T [T0895237 06 .B50-01 T =.005% T

135532 60 12 .10698116 06 .850-01

I35637 780 12
135732 60 12

10896995 06 ,B50-01 =.0137
-10697872 06 .850-01

" +1U898748 U6 .B50-01

135932 60 12 .10699624 06 .850-01

- IS0U3Z 60 12 10700498 U6~ .350—01
140132 60 12 .10701372 06 .850-01

TRUZIZ 80 Iz .107022%% U6 .850-01
140332 40 12 .10703115 06 .850-01
140532 60 12 .10704855 06
TADS3Z o0 12
140732 60 12

.!50-01

.10706590 06 .050-0!
T

140932 60 12 .10705320 06 .550-01
.10709183 06 .B50-01
-10710046 06 .850-01
- 0%07 06 .850-01
-10711766 06 .850-01

10712825
.lO7l!kaZ 06 .850«01

141132 60 12

[
141332 60 12
60 12
60 12

141532
[]
141732 60 12 .10715192 06 .050-0\
6 . =01 "
.10716897 06 -850-01
T74 «850-01
+850-01

141932 &0 12
L3

142132 60 12 .10713597 06

L) 60 127
142332 60 12

10719444 08
+10720290 06
~10721135 06
.10721978 06

. 856-a1
.850-01
22432 60 J850-01
142532 80 12

-850-01
. ] - =

210723680 06 .850-01
-T0724438 06 .850-D1
+10725335 06 .!50-01

142732 60 12
182832 60 12
142932 60 12

143032 60 12
143132 60 12

4 &
143332 60 12

-10727005 06 .eso—ot
3 5
107286567 04 850-01

143532 60 12 .10730323 1] 550-01
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158

STATION

64707730
8200.0

MUNBER 12
F 1

+ITERATION NUMBER

2

PASS

NURBER 077302

TIME  TC Q

1Z 10731149 U6 .B50-01

143732 &0 12

0 T2 10732795708 .1'50—0\

3

.10731973 06 .0850-01

143932 60 12 .10733815 06 .850-01
144032 &80 12 .I0734%34 06 .B50-01 -
144132 60 12 .10733250 06 .850-01
188232 50 12 [ TG738U565 U6 850-01
144332 60 12 .10736878 06 .850-01
T TI&AA32 TR0 I .1 & S gS0-TT
144532 50 12 .10738499 06 ,850-01 -.0043
—— T I4%63Z B0 12 T.10739305 06 .E50-01  -.0IZr
144732 60 12 .10740112 06 .850-01 -+0010
1277 TI0TR0915 06 . 850-U1 <0793
144932 60 12 .10741717 06 .850-01 -.0205
- 0-01 =.0010
145132 60 12 .lOT#!!l& a6 .850-01 <0049
- 145237 780 12~ . T0T#A1 06 .830-01 <0158 -
145332 40 12 .10764900 06 .850-01 -.0049
12 . TOT45595 06 .850-01 = UT4Y
145532 60 12 .10T46485 06 .850-01 +0000 ~
145632 60 12 .10747273 06 .850-01 - D088 -
145732 60 12 .10748058 06 ,850-01 -.0127 _
«B50-01 .
145932 60 12 .10749622 06 .B50-01 -0088
032 <B50-01 «00Z0
150132 50 12 .lO‘IEllT! be .850-01 -0000
&0 06 .850-01 0029 -
150332 60 12 .10752725 o6 .!50—01 -.003%
60 12 .107534%96 06 .850-01 <3038
150532 60 12 .10754264 06 .850-01 —+0039
80 12 10755029 06 .&50-01 .0049
150732 60 12 .10755793 06 .850-01 -0029
~ 15832 60 12 .10756%3% 06 .850-01 =-.0078
_ 150932 60 ! .10757313 06 .850-01 »0029
1 069 06 .850-31 o 0039 -
151132 &0 12 —.005%

151332 60 12
151432 60 12
151532 60 12

[3 6 .850-01
151732 &0 12 -101'63299 06 .850-01
60 1 .10764036 06 .850-01

151932 60 12 .10764771 06 .B850-01
152032 60 IZ° .10745503 06 .850-01
152132 &0 12 .10766233 06 .B850-01
152232 60 12 .J0T66941 04 .850-01
152332 60 12 .1D76748B5 06 .850-01

127
152532 60 12
152637 &0 12
152732
152932

153032
153132

80 12
&0 12

153237 0 12

153332 60 12

60 12

153532 60 12
53837

1537;2 80 12

uzo;z 60 12

12

154132 60 12

iz

154332 60 12

154837 60 12

154532 60 12

154732 60 12
154832 &0 12

T .10789844 06 L850-01

.lO‘IS!BZh 06 .850-01
GT59576 06 .850-01 "~
.10160325 06 .550-01
10761072 06 . &
.10761317 gb .850-01

357 06
210789127 06 .850-01
.10770558 06 .850-01

L10774270° 06 B5G-0L
«10771979 046 .B50-01
.10772686 06 .B850-01
«10773389 06 .850-01
-10774090 06 .850-01
.I07TATBS 06 .B50-01

10775484 086 JE50-0T
«10776177 06 .850-01
3 867 06 H50-01"
«10777555 06 ,850-01
SI0TTEZY 06 UES0-0L
«10778921 06 .850-01

10779800 0& .850-01
«10780276 06 .850-01

JIUTBO949 06 . H50-0T

+10781619 06 .850-01 -.0117
+LOTBZZBT U6 .&50-01 =.002%
.10782951 06 .850-D1 .0029
- I0783513 U6 850~0T el

10784272 06 .830-01
10784327 06 . T
.10785580 06 .850-01
10786230 06 .650-01
-10786877 06 .850-01

o

.16733161 46 . a30-01

155432 60 1 99 06 .850-01
- 155532 60 12 .10789433 06 .650-01 B
155632 60 12 10790065 ns .850-01
T 155733 6D .650-01 T T
155832 60 12 .10791319 os .830-01
- 155432 60 12 .10761941 06 .¥50-01
_ 160032 60 12 .10792560 06 .850-01
160132 60 12 .107931%6¢ 06 .850-01 -
160232 60 12 .10793789 06 .850-01
- 180332 60 12 .10794399 06 -8§50-01
160432 60 12 10795005 06 .850-01
8053, 609 06 .850-01
180632 60 12 10756209 06 .850-01
160732 0796806 06 +850-01 . T A
160832 60 12 .10797399 06 .850-01 -.0098
160332 60 12 .107979%0 06 .830-01 .0039 B °
161032 60 12 .10798377 056 .850-01 .0000
-10795160 06 .850-01 =.0049
161232 60 12 .10799741 06 .§50-01 .0059
161332 60 12 .1080031B 06 .B50-01 Tt TT
161432 60 12 10800892 06 .850-01 -+003%
80 12 .10801463 06 .8%0-01  ~-,0098 e
_ 161532 60 12 .10802030 06 .850-01 +0029
181 S ~10802594 06 .830-01 L0137
161832 60 12 10803154 06 .850-01 -0068
— 161932 60 12 .10803711 06 .8 L0089 T T e —

162032 40 12

10804265 046 .850-01




JPL TECHNICAL REPORT NO. 32-694

STATION NUMBER 12

84/07/30

ITERATION NUNBER

FREQUENCY 8200.0

PASS _MUMBER 07/302

JIME TC ¢

el

T .
162232 50 12

162432 40 12
162632 60 12
162832 60 12
163032 40 12

<TOBUNBIS 05 LB
-10805342 05 .850-01

-10806445 06 .050-01

~10807514 06 :aso-ox

U-01
.10600510 06 .950-0[

092 05 ,850=07
.10009611 06 .850-01

1210810127 05 . B50~01

163232 60 12
163432 60 12
163632 &0 12
163832 50 12
164032 D 12

T80
164232 60 12
164432 60 12
164632 60 12
164832 &0 12
165032 60 12
165232 60 12
165432 50 12
165632 &0 12
165832 50 12

93
170032 50 {2
60

170232 80 12
170432 &0 12
11063§ 60 12
170832 &0 12
171032 60 12
:7!232 60 12
171432 60 12
171632 D 12
171832 60 12
172032 o0 12

TR 12

+10810638 06 .!50—0!
- IO

.10311651 06 .!50~0l
<IUBT2 =0T
+10812650 06 .350-01

<TOBI3I5% 06 8%
+10813634 06 .aso-ol

0814503 06 .ISD-OI

T2 T0B15083 U6~-830-01 -

-10815558 06 .850-01
“10816499 05 -850-01
- «830~071
~10817424 Os .B50-01
10818335 08 -850-01
£10819230 06 -850-01
10820110 06 -850-0
108705 :

10820975 06 -850-01
+1082182¢ o6 .uso-ox
.10!2:550 06 .850-01
.xouzzsuo 06 850-01
.lo.z‘zﬂ’ 06 -.50:01
.1oazso1z % .aso—ox
.lo!zsou 06 .ISO—OI
110826601 06 -850-01
110827342 06 -850-01
:10:20067 06 .850-01

0049

ToTwooly T —

-20010
«UIBE
10039

~o010
:ﬂ°95
«UUYW

-+0020

~.0020

~+0049

- 0000
0088

-0039

<0156

Zlo04s
-.0078

-0088
18043

-0029

508 [B50~0T
- 10020771 06 .850-01
2

505 50~
10829470 06 -850-01
<10830147 06 -830-01
$10830808 06 .350-01

3

13T 306 . E50~
172232 60 12 -10!31‘53 06 .850-01
- 172332 6012 —1UB3LTI0 06 . B50-01 ~ ———
172432 60 12 .lol!?OlZ 06 .!50—01 -+0020
= =« UUTT
172632 60 12 .10032694 a6 -!50-01 -0078
ITET32° 80712 — 1083299406 . H50=0 B 1 £ E—
172832 60 12 .10833290 0& +850-01 =.0176
- . 05 .E50-0 — < -
173032 60 12 .10833869 06 «850-01 <0049
- - 1) = VO3Y
173232 60 12 .10834432 05 «850-01 -«0078
3 - 850~0 -
173432 60 12 .10834979 06 +850-01 -0127
3 - 850-0 =
173632 o0 12 .10835508 06 .850-01 ~.0020
- <§50-1 T4
173832 60 12 .1083602! 0 +850-01 .0010
. oE =
174032 6D 12 .10834518 06 +850-01 -.0117
37 8 B «B50- <0029
174232 60 12 .10836997 06 «850-01 . 0093
- SE50-01 0088
174432 60 12 .10837460 04 +850-01 0000
L) . ] L852= B
174632 60 12 -10837906 06 «852-01 -.0078
- T ~852= -
174832 40 12 .10035335 06 .852-01 =-0029
174937 & -852-01 =20107
175032 60 12 .1063!766 06 -852-01 .0010
175132 -1 =0 .
175232 &0 12 -10!!9161 06 .852—01 -0020
1 H 12 . 933, L853- .
175432 60 12 .10839519 06 +852-01 -.0088
B 5 . 452= -
1753632 60 12 .10839880 06 .852-01 -0020
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STATION MUMBER 12

" FREQUERLY
700-0

- eTT—— T

—ealoT/30 WW

<

.

-

|

TTE
180732

175732 60 12 .10840054 D& +852-01

T75837 - IZ 06 . <!
175932 60 12 .10840389 06 .852-01
T .108%05! =

18 50 05 .
180132 50 12 .10840706 06 .B54-01

Z . IUBAVESY U6 .
180332 60 12 .10841007 06 ,B854-01
0 1 OBATIST U6 +B5%~

Z 1 Y
180532 60 12 .10841290 06 .B854-01
2'2

0537 S0 12 L 108¥I257TB

b
40 12 10841556 06 .854-01
OBRI5

180832 80 12 .1 BZ U5 ¢ =T
180932 60 12 .10841804 06 .857-01
—wt 0T —~ =

037 2 -108&[922°05
181132 80 12 -;0!62035 067.357—01

T81237 TLOBRZI &% 08 <
181332 60 12 10842249 06 .857-01

T ee &0 12 10842445 06 .859-01
181732 60 12 .l0842624 06 - 862-01
T a2 60 12 .10842785 06 .B62-01
182132 60 12 10842929 06 L864-01
$3237 50 17 - 10842998 06 -
182332 60 12 -10843055 06 .867-01
017 . TR
182532 60 12 10843164 06 .869-01

182732 60 12 :lOBh]ZSi 06 .872-01

0068

~.0039

-.0039

-.0137

-.0020
0000

0088 S
e

0713
0117
L0088

-.0039%

g

“oo8s e
o127

. O0AY
-. D244

& . 872-01

182932 60 12 10843328 06 .874-01

183132 60 12 110843384 06 .875-01
183332 60 12
8343 v .
183532 60 12 .10843443 06 .B83-01
1084334 Nyl
183732 60 12 10843446 06 .B94-01
183932 60 12 110843431 05 .901-01
18403 . <906~
184132 60 12 .10843398 06 .911-01
184732 60 . L9156~
164332 60 12 10843348 06 .920-01

TES3c 60 1z .10843280 06 .933-01

184732 60 12 7:[05&3!95 06 .950-0%

:10543l22 06 .881-01

~I¥A937 50 TZ - TUBSITYL U S 96T
185032 60 12 .10843033 06 .979-01
-~ TOB: =

. £297T 0
185232 &0 12 .10842904 06 100 00
Y8337 &0 12 108 283205 .
185432 60 12 10842756 06 104 00

—YY5537 50

Yz .10E%Z576 U6 +
185632 60 12 .10842591 06 107 00
I85737 6012 TIOB4A2502 06 .
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STATION NONBER 12 84707731 ITERATION NUMBER 2 PASS ' WUNBER 077311

FREQUENTY #200.0

TIRE LU <c3 o B

073432 50 12 .10297812 06 .940-01

«933-01
073632 60 12 .1029!016 06 .925-01
UI3732 80 12 .T0298126° 06 . 920=0T
073832 60 12 .10298241 06 ‘113-01

074032 60 12 .10293457 06 .50
17 U

5 YUT=0T
074232 50 12 015290755 06 -096-01
T 07433750
074432 60 12 .102”042 06 .069-01
UT%53Z &0 12 10299193 06 B856-0U1
074632 60 12 .10299351 06 .884-01
T80 12 .10299513 Q& .BBI-UI
074832 60 12 10299681 06 .879-01
T T UI8YIZT 80 12 TUTGFESE T BT
075032 60 12 .10300032 06 .876-01

075232 6D 12 .10300‘05 06 .872-01
600 06 .B7Z=
075432 60 12 .10300800 04 .869-01
77T OT553F7 80 1Z .1030100% D& 869
075632 60 12 .10301215 06 .567-01

T
075832 60 12 .10301652 06 .IG&-D\

080032 60 12 -10302110 06 .gg! -0l
080232 60 12 .10302590 06 .B82-01

080432 60 12 .10303091 os .lso—nx
080532 60 12 .10303349 0
080832 60 12 .10303613 06 . 59~01
U 50 12 .103G3882 06 .857-61
080832 60 12 .10304157 06 .B57-01
(] 04437 06 .B57-01
081032 60 12 .10304723 06 .857-01
D8I13Z 60 12 .10305014 06 .857-01
081232 50 12 .1030%310 06 ,854-01
12 .T0305611 06 .854-01
0B1432 60 12 .10305918 46 .854-01
V81532 &0 12 .10306231 06 .@854-01
081632 60 12 .10306549 06 ss#—ox

-0
081832 60 12 .10307201 (L] .le-Ol
DBII3Z 60 12 10307535 06 .854-01

STATION MUMBER 12 63707731 ITERAYION "MUMBER ~ 2 PASS NUMBER 07/312

A B200-0

TI®E — YC W cc3 -

082032 60 12 .10307874 0& .852-01

10308219 06 .852-01
082232 40 12 .10308570 06 .852-01

. 925 06 .852-01
082432 640 12 .10309287 06 .852-01

- . 85201
082632 40 12 .10310026 06 ,852-01
U82ZTIZ S0IZ .T0310403 U6 (352-01
082832 40 12 .10310786 06 .852-01
O8Z932 80 12 .I0ITIITS D6 .852-UT
083032 40 12 .10311569 06 !52 n;

083232 80 12 .10312373 06 352—01
083432 60 12 .10313199 06 Les2-01
— T 043532780 17 10313620 U6 LB52<01
083632 60 12 10314047 06 .850-01
U8373L 80 12 « [0318%79 06 .B50-0T
083832 60 12 .10314917 06 .850-01
. 360 06 .B50-01
084032 60 12 .10315809 06 .850-01
- DEAIIZ 60 12 10316263 06 +850-01
084232 60 12 .10318723 06 ,B50-01

084432 60 12 .10317659 06 .850-01
. «850-01
084632 60 12 .10318617 06 ,850-01
UB*73Z 60 17 .10319104 G .850-01
084832 60 12 .10319597 06 .350-01
g-0i
085032 60 12 .10320599 08 .850-01
«850-01
085232 60 12 .xoszlsz& 06 .850-01
- 134 06 .850-01
055432 60 12 .10322670 06 ,850-01
12 .10373202 D6 .850-01
005532 60 12 .10323739 06 .850-01
~850-01
085832 60 12 .10324830 06 ,850-01
085932 60 12 .10325384 03 .850-01
090032 60 12 .10325943 06 .B50-01
30132 i 5 6508 .850-01
090232 60 12 .10327079 06 .B50-01
090332 60 12 .1032745% G5 .B50-01
090432 60 12 .10320237 06 .B50-01
030532 60 <103, 04 . 850-01
090632 60 12 +10329418 06 .B850-D1
T 090732 G 12 .10330017 06 .B850-01
090832 60 12 .10330621 06 .850-01
9, 60 12 .10331231 0& .8650-01
091032 60 12 .1033184T 06 .850-01 °
- T 091132 60 1Z .10332468 06 .850-01
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STATION NUMBER 12

64/07/31

FREQUENCY  8200.0

ITERAVION NUWBER

PASS _NUMBER 07/312

TIME 9 €c3
TITZ3Z 0 12 10333095 US B50-01
091332 60 12 .10333728 06 ,850-01
§0 12 10334366 U6 .B50-
091532 60 12 -10335010 06 aso.tu
59 06 . 850-01
091732 60 12 .10336315 06 .850-01
DII83Z 60 1Z 10336976 06 85001 <0U8%
091932 60 12 .10337602 06 .850-01 -.0088
12 “710338315 U5 550-01 0010
092132 40 12 .1033099! (-2 .l50—01 0029
— 0020
092332 6012 .lo!bﬂ!“ 06 .850-01 <0010
- SE50-UT =, U020
092532 60 12 .10341763 06 .B50-01 -0039
- 70 08 . 850-01 =.O145
092732 60 12 .103431682 06 .850-01 0098
1Z TI03R3901 U6 .850-01 =.00%F
092932 &0 12 .103“625 06 .lio—ﬂl 0010
SO0y
093132 60 12 0346090 06 .850-01 .0098
12 ~TU3 3
093332 40 12 .lO!ﬂSIO 06 .550-01 «0039
- JI03%U3II3 06 . 850-01 =.orzr
093532 60 12 .10349092 06 .850-01 0127
U9353Z 60 12 -10349857 U6 .650-01 =, 0029
093732 60 12 .10330628 06 .6§%0-01 .0059
093832 60 12 10351404 06 850-01 =017
093932 60 12 .10352187 06 .850-01 -.0039
0-01 .BI07
094132 60 12 -10!53770 06 .SSO—OI
& .850-01
094332 40 12° .10355316 06 .850-01
~T0355189 U6 .B850-01
094532 60 12 .10357007 0& .GSD—OI
©6 .B50-01
094732 &0 12 -10350661 06 .350-01
094932 60 12 .10360340 (13 .lio—ﬂl
[3 B . 630~
095132 40 12 .10362042 06 .850-01
9! 103 85001
095332 60 12 .10353769 06 .l!D—Ol
[ 6 .
095532 60 12 .I0365!20 06 .350-01
7 [] 8 0& .850-01
095732 60 12 .10361296 06 .850-01
3 06 .850-01
095932 &0 12 -10369097 06 .850-01
T6006 06 .850-01
100132 60 12 .l0310922 06 .!50—%1
. .850-01
100332 60 12 .10372773 06 .850-01
103713 < H50-0L
100532 60 12 -10374648 06 ,850-01
T 595 06 .850-01
100732 60 12 .103763549 06 .950‘01
7 1037
100932 60 12 .10378475 06 aso—ol

101032 85U (2~ .TU379430 U5 .850-01

101132

40 12 .10380428 06 .850-01

o123
101332

101532
101732
1
101932
102132
1602332
102432
102532

loaraz

101837 80

12 10395912 06 .B50-01
80 12 .103%999 06 .850-01
Wz—rmmz—m

S0 T LI03BIAI4 U6 .350-01
60 12 .10382406 06 ,BS0-01

3

2. IU3BIA05 V&
60 12 .10384410 06 .850-01
60 17 -10386441 06 .830-0)
<IU387466 U6 B50-U1
40 12 .10388498 06 .050'01
TLI0IBYEIT U6 @
80 12 .10350582 06 350-01
60 12 -1039269‘ 06 .350—01

50 12 ~.T0393759 06 .B50-01
60 12 .10394832 06 ,850-01

102032 60 12 .10399193 06 ,850-01
12 .10400301 06 .850-01 - -
103332 bD 12 10403667 0& .050—01
12 .1040480% 06 .850-01 -
103732 60 12 .10408257 06 550-01
- mm
03932 60 12 .10410397 06 .850-01
DAZ [ JT0414183 06 .850-01
04332 60 12 .10415367 06 .850-01
4432 60 12 .10416579 06 .B850-01" -. 0049 -
104532 60 12 .10417798 06 .850-01 . 0156
3 .10419026 06 -850-61 =.0098
MT32 80 12 .10420261 06 350—01 .0020
]
.
106932 60 !2 .10622156 06 .650-01 .0020
760 17 10824016 06 .850-01 0049
105132 60 12 .1042528% 06 ,850-01 -.0078
105232 ~104 2656 B o1 o137
105532 60 12 .10430439 06 .8350-01 +0059
056 0 12 .10431749 06 .850-01 '~~~ .00&9
10573260 12 10433068 06 ,850-01 .0166
“105832 60 12 .I0A3A3%6 06 .850-01 -




SYATTON “NUMRER 12

64707731 JTERRYION NUMBER — — 2 PASS NUWBER “OT/313 T
FREWUENCY 3200.0 T

T TIKE L I ey 1 T
110232 60 12 .10433795 06 .201 00
12 .104%1T88 0& 20T 00
110432 60 12 .10442550 06 .201 00
TIOS32 80 1Z . TDR%3¥94Z 08 20T 00~
110832 60 12  .10448173 06 .201 00
TID93Z &0 1Z .10%49603 U6 .201 00
111032 &0 12 10451044 06 .201 00
"L 10452594 05 0201 00
111232 60 12 .12453954 06 .201 00
TIT632 80 12 T04599007 06 . 202 U0
111732 60 12 .10461414 06 .202 00
12 ~ 10487938 08,202 0T
111932 60 12 .10464474 06 ,202 00
112032 B0 12 ~.10456UZT U6 202 00 -
112132 6D 12 .10467579 06 .202 00
- TVIORRYIRT UE L2022 00T
112332 60 12 .10470731 06 .22 00
TIZ632 &0 [Z 10475549 U6 .20Z 00
112732 60 12 .I04TT180 06 .202 00
12 7TI0%TB824 06 202 OO0 R
112932 60 12 .104BD481 0& .202 Q0
- 210432151 06 202 00
113132 60 12 .104B3834 06 .202 00
- 10485531 T8 .2UZ 0G
113332 60 12 .10487242 06 202 OO0
TI3432 60 12 .10488966 04 .207 40
113532 60 12 .104907C6 G& 202 00

113932 60 12 .10497B11 06 ,202
&

0%38011 06 ,202

OOl
8§

6 .202 00

114132 60 12 :10501i56 06 .202 00
303

. 06,202 00
»10505166 06 .202 0O

114332 60 12
60 12 .10507047 08 ,20Z 0O
114532 60 12 .10508945 06 202 00
114632 60 12 .10510861706 ,202 00
114732 60 12 .10512794 06 .202 00
1143327780 12 10514746 08 202 00
114932 50 12 .10518717 06 .202 09
15032 60 12 .10518706 06 ,.20Z 00
115132 60 12 .10520716 06 ,202 0C
115232 780 12 . 10522745 06 .202 00
115332 460 1 +10524795 06 .202 00
10526886 06 .202 00 =
115532 60 12 .1052B959 06 .202 00
TLI0531073 06 .207 00 -
115732 60 12 .10533210 06 .202 g0 -
V15832 &80 T2 155 .
113932 60 12 .10537554 06 .203 00 =
120032 60 12 .105 &, .
120132 60 12 .10541995 06 .203 00
B 3 06,203 G0 - -
120332 &0 IZ 10545537 05 . 203 U0 -
120432 60 12 .1054B849 06 .203 60
5 10! 0% . 203 D0 ot T -
120632 60 12 .10553554 06 .203 00
“IUS55951 06 0203 00 - I T T
120832 60 12 .10558377 06 .203 00
120932 60 1Z .T0550B3% 06 203 UU
121032 60 12 .10563322 04 .203 00 -.0244
I2T13Z 80 12 . T0585843 06 L 2U3 00—~ — L0469 E— - T
121232 60 12 .10568396 06 .203 00 -.0342
B 012~ ;10570988 06 .203 00 - T -
121432 60 12 .10573613 06 .203 0O
TZ1532 B0 1Z 10576275 US <203 U0
121632 60 12 .10578974 046 .203 00
TZ1732 50 1Z L T0SBITI% U6 .203 00 -
121832 60 12 .10584493 06 .203 00
- T XTUS8T3T4 06 203 00 T .
122032 60 12 .10590179 06 .203 00
122132 80 12 » 10593088 U6 ,203 U0
122232 60 12 .10595043 06 .203 00
122332 80 12 10599047 U6 . 2037 UO
122432 40 12 .1D6D2099 06 .203 00
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STATION RUMBER ~ 12 54707731 TTERATION NUMBER
FREQUENCY — B2G0+0 I
TIME ~ TC7Q cc3
122566 60 12 .10606%41 06 .203 20 .0273
“Y122623 10 12 TUIC807882 06 .53C 00 ~.1211
122758 60 12 .106129s% 06 .203 0U .041C
- 122833 1012 .18614697 36 .50C JC -.0723
JAcsloels 06 L 203 00

122958 60 12
1 110622193 T6 288 TT ~
123208 &C¢ 12 .10627129 06 .203 00
123308 &0 12 .1T637569% 06 203 3C
123408 60 12 .1C634331 06 ,203 CC
123443 10 12 “.176364B4 06 .500 TC
123618 60 12 .10642473 76 .203 OC

~IT

358 T6 we0F 0U -

2 7 “PARS TNUMBER 07/314

123818 60 12 1065033 6 .204 i}
123518 ~6U 12 .10654391 6& 204 00 — - T
124018 60 12 .10658546 06 .204 00 -
- ¥ B0 t2 ° JTUEEZBGO 06 L 204 0D - - T
124158 20 12 .10465689 26 .3564 GO
125703 10 12 <ITETU49T 06 507 LT 0857 - T T T
124408 K0 12  .1C675431 (6 .204 CO
— T Iz%508 B0 IZ .ICSEOL11 C6".20% 0T o T T T Tttt T - T
124608 60 12 .1C684916 06 ,204 0O -
- 126853 30 12 ~.T068B802 U .ZBB UU T Tt T B -7 o
1264808 60 12 .10694930 06 .204 0O
—  TTZ4908 U 1Z .ICTO0I5® U6 208 Uu =
125008 &0 12 .10705533 06 ,204 Co
125708 60 17~ SICTILO?8 06 .204°00 ~ ° T T T T T T T T
125208 60 12 .10716798 (6 .204 00 -
- o1 1702 06 .250 00 -.0420 T SoTe ot T T T T S e T
125418 6D 12 10729845 06 .2C4 00
125518 60 12  .10738135 06 204 00
125608 40 12 .10741654 06 .250 C
— 15183 50 127TCI3752507 06 224 00T 0% - - N -
125928 40 12 .10765281 06 ,250 CO -.0576
- v 2331 66,502 00 T -.00987 7 T - T T T -
130133 30 12 .10781711 €6 .289 00 -.0038
30 12 .107967C1 06 .25C 00 3TTe -
130438 60 12 .10BCA96L Gb ,204 00 -.0333
30538 LICATE678 06 .204 00 -.0156 T T R - -
130636 60 12 .10828B94 06 ,204 0G 0068
LToai598% 06 <354 00 .Cé25 T T T T T T T T ”
130828 40 12 .10849066 C6 .250 00 0427
07 Y2 .106672C8 06 205 00 0% T
131058 60 12 10880223 06 .205 OC 0156
- 131158 &80 12 10894080 Cé .205 OC 0137 o T - I
131258 60 12 -10508877 06 5 00 -.0381
1 L0924 729706 . 205700 0967 - T T T T -
131458 60 12 1941770 06 .205 00 .0889
— 3155 1T .

T163 06 . 265 00
.10980097 06 .205 0§
~T1001BL5 06 .205 99
11025566 06 ,205 00
11042418 C6 .355 CO
LITDT5573 06 .205 00
.111046C1 06 .225 d0
CTITS5074 06 .205 00

132608 60 12 .11198449 06 .205 00
— - T3Z8%3 10 TZ T TIZ2574B 087 508 GO
132533 30 12 .11269622 06 ,290 00

1315658 50 12
T3(758 60 12
131858 60 12
131538 20 12
1320%8 &0 12
132143 50 12
TI2308 80 12

DAYA STATISTICYS TTTTTTTTTSTATIONT 37 IVERATION 2
PASS DATA TYPE BEGINNING END NUMBER OF SYD DEV RMS  FIRST MOMENT  SECOND MOMENT

T VIRE TIME POINTS : T T T -
77251 (L3 - TI/Z9T0RI3Z T 1729-1I7132 T I 11501 TTIE-0T TTEITS6-03 “135-03
01/292  £C3 7/29-113132 7/29-175032 341 .B47-02 +854-02 «114-02 . 73004
————01/293 L3 “I729-175132 7729-184132 42 .953-02 .159-01 = 1T-01 L253-03
977301 CC3 7/35-071832 7/30-082232 62 .104-01 .111-01 .381-02 .123-03
- U7730Z  LC3 7/30-087332 T 1730-175632 564 - E90-02 ~ -890-02 T -lRk02-03 T JT32-0%
07/303  CC3 7/30-175732 7/30-185732 61 .921-02 .953-02 -.265-02 -909-04
I TV Y8 = F3 7731-381937 TTTURE 37102 L10Z7-01 2304-02 16403
07/312  CC3 7/31-082032 7/31-105832 151 .885-02 .886~02 +485-03 +785-04
——— oIty 3 1731-110Z32 T731-122432 TE T J33%-01 T LIRI-01 Te.69%=02 T T L118-02
07/314 €€ T/31-122548 7/31-132533 58 .511-01 .514-01 -475-02 .264~02
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STATION NUPBER™ 41 &R7077 2% ITERATIOR™ NUMBER =~ ~"277 7 """ "PASS  NUMBER 07/297 -
FREQUENCY  B249.3
- TINE 1T Q@ cc3 T
184632 60 41 .I19B17721 06 .136 Ou .0049
0°&Y ,INBI8%%5 U6 134 00 ~007T8 T — Tt T Tt
184832 60 41 .10B19172 06 .136 00 .0078 o
31  .10BI99CI b 138 00 T .H0T7d T T T -
185032 60 41 .10B20531 06 .136 00
TBSI3Z 80 31 10821363 U6 <1356 OC
185232 60 41 10822097 06 .136 00
Te533Z &0 31 .10B22833 06 135 00U - -
185532 60 41 .10823570 06 .136 00

T T 185537 ®U 4L

JT082&ICY D6 TT36 0T

185632 60 41 ,10B25050 G6 .136 0C
S10825 192 05 137 U0 —-
185832 60 41  .1G826536 06 .137 00 [
41710827787 06 137700 o
190032 60 41 .10828029 26 .137 09 _ e
- T .10828776 36 .137 00 -
190232 60 41 .10829529 06 .137 0¢ .
10830281 U6 .
190832 460 41 .10834063 04 .137 00 .
60 41 T10&3TII5 06 137 00 ~ T -
191332 60 41 .16837881 06 .137 0D o .
- £2 S 84908 L137 30 T T h T -t
191532 60 41 .10839417 06 .137 00 B
191632 60 41 .10840188 06 ,137 00
191732 60 41  .10B40959 06 .137 10 _
0 4T "J10B41T30 06 137 OF - - - - I T
191932 60 41 .10B42505 06 .137 00 e
- TU19233Z 6D 41 110845612 06 LI37 00
192432 60 41 .10846391 06 137 00
192532 60 41 .TO0B4T172 06 . T T -
192632 6D 41 .10B47954 06 .137 00 o o o _
192732 60 41 .10848736 06 .137 G0 - T -
192832 60 41 .10849520 06 .138 3¢ ~
1935932 60 40 .10850304 06 .136 00 -
193032 60 41 .10851090 06 .138 00
193132 bO hl 10851876 06 .138 00
193232 -19852664 06 .138 00 B
193332 eo 4I <10853452 06 .138 0C -
193432 60 41 .10854241 06 .138 00 R _ . o I
193532 60 41  .10855031 06 138 60 o
193632 60 41 .19855822 06 .138 00
193732 60 41 .10856614 06 ,138 00
193832 60 41  ,10857406 06 .138 00 S —
- 94 6 ~10859788 06 .138 60 T — D -
194232 60 41 .10860584 06 .138 00 o e
194332 60 41 .T0B61380 06 .138 00 T T T T s V
194432 6D 41 .10862176 06 .138 00
194532 60 41 .1086297% 06 .138 30
194632 60 41  .10863772 06 .138 00 _ -
- 193732 8041 .T0864570 06 .138 G0
195032 60 41 .19866969 06 .138 00 e -
195137 60 41 .imsnsv 067,138 00
3868571 U6 .138 (0 [ —
.10069372 26 .138 00

195332 60 41
&

-10870174 06 138 00 ~ ~ -.0098 ~ - Tt Tt
195532 60 41 .10870576 06 .138 00 .0176
195632 60 41 10871779 08 .138 00 =.0107 O T T T T T T T T T T e -
195732 60 61 .1C872582 06 .138 00 .0078
200032 &0 %1 .I087499% 36 . 139 U0 <0038
200132 60 41 .10875798 06 .139 00 .0000
ZUUZ3Z27 60 #1 .10878603° 06 . 139 00 .0 T TtT T T
200332 60 41 .10877408 06 .139 00 »0225
- 200837 60 %1 T .T0879213 U6 139 00" -iQILT T - - -
200532 60 41  .10879018 06 .139 00 ~.0146
ZUUS3Z &0 &1 .10B798Z3 U6 . 139 0O =. 0020 - I
200732 60 &1  .10880629 06 .139 00 »0098
200837 &0 41 10881435 06 ,139 00 =.0137 - T T T T T T T T T T
200932 60 41 .10882240 06 .139 00 -0283
- 201037 - 10883046 T8 .139 G0~ . - - -
201132 60 41 ,10883852 06 .139 00 ~.0215
ZUIZ37 B0 %1 .1088%658 U6 139 TU ~UTB% -
201332 60 41 10885464 06 .139 00 .0088
#3260 4T 10886270 - - -
201532 60 41  .108B7076 06 .139 00 -.008B3
T .108B7882 06 139 OO =-.0010 - - N
201732 60 §1 .108B8687 06 .13% 00 .0078
ZCI83Z 60 31 10889493 06 . =.0313
201932 60 41 .10890298 06 .13% 00 -0137
[} . 91Tg% 96 135 00 0264 T - - - T T
202132 60 41 .10891909 06 .139 00 -.0264
202232 60 &1 .10892714% 06 .139 00 =.0098 - I
202332 60 41 .10893519 06 .139 00 «0244
80 4 <108 . 13% 00 =.0039 - B
202532 60 41 .10B95128 06 .139 00 +0195
202632 60 &l .10895932 06 .1339 00 =.0039
202732 60 41 .10896736 06 .139 00 .0088
J0283% 50 &1 .10897539 08 .1%0 OO -006a T T T -
202932 60 41 .10898342 06 .140 00 -.0068
2030327760 41 10899145 06 .140 00 ~. 0010
- 203132 60 41 .10899%947 06 .140 00 -0088
03232 3 300749 06 .140 00 L0234
20333260 41 .10901551 0& .140 -.0078
203432 60 41 .10902352 06 . 148 ou L0156
203532 60 41 .13903152 04 .140 00 .0098
203 . . 1%0 00 ~Doas
_ 203732 60 41 .10904752 06 .140 DO -.0195
B3 417710905551 06 .140 00 ~.0098
203932 60 41 .10906349 06 .140 00 -.0283
2042327780 41 L.T0906 741 06 140 00 TT=.0127
204332 60 41 10909537 06 .140 00 -.0215
2045632 60741 10911921 06 .140 00 -.028%
. 204732 60 41 .10912714 06 .160 00 0078
48 AT 10913508 0342 -
204932 60 41 .10914298 06 .uo 00 .0186
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STATION NUMBER _41 64/01/29 ITERATION NUMBER 2

FREQUENCY 8249.3

TINE L Q cc3

032 &0 &L .I091508Y U6 140
205132 60 41 .10915879 06 .140 OC

.10916568 TS 180 00

205332 80 41 10917456 06 140 00

- 205432 60 %1  .1091BZ44 T6 L1a0 00
205532 60 41 .10919030 06 .140 0D

JIDYI9B16 06 ,141 00

205732 &0 41 .1D920600 06 .1l41 0O

I 7T09. 6 <141 DU

205932 60 41 .10922167 06 .l4&t 00

— —— "TZI003Z &0 &1 . T0Y2Y & JIRT 00
210132 460 41 .10923729 06 141 OC

ST 210237 50 ®1 TD')I

%509 06 141 00

210332 60 41 .10925287 06 .141 0O
432 X1 .T09Z5064 06 .TAT U0
210532 60 41 .10926841 06 .141 00

— " ZI063Z &0 &l (T0IZI6I6 06 TAT U0
210732 60 41 .10928390 06 .141 0O

ZIOE3IZ 60 ®T . IU9Z9I63 U6 JIRL 00
210932 60 41 .10929934 06 .141 00

“ZIIO3Z 60 41 10930705 U8 .141 00
211132 40 41 .10931474 06 .141 00

— 211832 60 41 T.TO9353C0 06 .141 OO0
211732 60 AL .10936061 06 .141 00

711837 &0 &1 10936821 08 .14l 00
211932 60 41 10937579 06 .141 00

13938336 06 . 141 00
212132 60 41  .10939092 06 .141 00

12237 60 41 .1093984b 06 . Ta1 00
212332 60 41  .10940598 06 .14l 0C

712432 60 &1 . 10981349 U6 132 00
212532 60 &1 .10942099 06 .142 00

712632 50 &1 10942847 06 .142 00
212732 60 41 .10943593 06 .142 00

12832 & .10944338 06 . To
212932 60 41 .19945081 06 .l42 00

313032 60 A1 10945823 06 .142 00
213132 60 41 10946562 06 .142 00

2713532 60 &1 .10949505 06 .142 00

213632 60 41 .10950236 06 .142 00
213732 640 &1 10950966 C6 .142 GO )
213832 60 41 .1C95169% 06 .l‘Z 0o

60 &
214032 60 A1 109531&& a6 .162 00

214132 60 41 .10953868 06 .142 00
214232 60 41 .1D9%4586 06 .142 00

a1 .109 1} 6 142 00
214432 60 41 .10956021 06 .142 00

214532 60 a1 .10956736 08 14205

214632 60 41 .10957449 06 .1#2 o0
41 w142 00
215032 60 41 .10960279 06 .142 00

Z15132 60 41 .10960982 Ué .[43 00
215232 60 &1 .10961682 36 143 OC

T ZI5332 60 41 10962381 06 143700
215432 60 41 .10963077 06 .143 00

— 215532 60 41 .1096377Z 06 .143 00
215632 60 41 .10968464 06 143 0C
5932 60 A1~

1 .10966527 06 (143 OC
220032 60 41 .109567211 06 143 GO

2201372 80 a1 10967897 U6 133 00
220232 60 41 .10968571 06 .143 00

— T TUZ20337780 8T L 10949257 U6 LIAIOU
220432 60 41 .10969921 06 .143 0O

U532 60 &1 .10970594 06 .143 00
220632 60 41 .10971263 06 .143 OO

T 220932 0 41 .10973258 U6 JIRITOD
221032 60 41 .10973918 06 .143 OC

- Z21132 60 41  .10974575 06 .143 00

221232 60 41 .10975232 06 .143 OO
ZT33Z 60 %1 J.IUYTSBA% U6 . 183 00
221432 60 41  .10978535 06 .143 00

Z21532 50 41 .10977183 06 .143 00
221632 60 41 10977828 06 .143 0C

s ZZIT3Z 60 &) ~JITYTIBATI 06 144 00
221832 60 41 .10979111 06 .144 00

ZZI932 60 41 .10979743 G& .la% OC
222032 60 41 .109B80384 06 .144 0O

- 227137 80 X1 .109B1017 €6 .144 00
222232 60 41  .1098164T 06 .144 OC

- 222302 10982375705 144 00
222432 so u -10982899 06 . 144 00
134780 T

222632 60 Al .1098&161 06 144 00

372737 60 41 LICHAATSE 06 . 144 00
223033 &0 41 .10986592 06 .14 00

2231377760 41 10947197 &6 .13% DO -
223232 60 41 .10987800 06 .144 00

. 79593 06 164 OC -
223632 60 u .10990184 08 .144 00 .0400
2237 10990773 06 .144 00 -.5156 - o -
223832 60 u .10991359 06 .144 00 -.0078
-3 —_

. 3
224032 &0 41 110992522 06
—ZZR137 B0 41 10993106 T6
224232 80 41 .10993474 05

224332 60 A1 .10994245 068
224432 60 41 .10994814 06

- 224532 60 81 LID9S5379 Ca .145 00 -.0068 T
224832 60 41 .10995941 D& .145 50 .0186
224712 60 41  .1099501 06 145 00 =.0078
224832 40 41  .10997057 D6 ,145 00 .0117
224932 60 &1 . 10997410 06 . 145706 =.0205
225032 60 41 .10998161 06 .145 0O . 0107
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STATION NUMBER 41 85/07/29 ITERATION NUMBER 2 PASS _WUMBER 077292
FREQUENLY 8249.3

TIHE _TC q cc
- IR 00 L073%
225232 60 41 .10999252 06 .145 CO -0166
225337 50 AT 10935793 06 - 1#5 00— ,023%
225432 50 41  .11000330 06 .145 00 -.0205
225632 60 41 .11001396 06 .145 00 -0019
225732 80 31 .TIOOI9ZS 08 -1&5 .
225832 60 41 .11002650 06 .145 00 <0176
225937 80 41 . TID0Z57Z UF T35 00 - ~.
230032 60 41 .11003490 06 .145 00 -.0225
T T 23VI377 B0 &1 .110UAOCE U <T185 00 -.0107 - —
230232 60 41 11004518 Co .145 00 0332
Z3U33Z®U A1 TIUUSUZ7 U6 185 .
230432 60 41 .11005533 06 =145 00 +0039
01 <185 0U 0127
230632 60 41 111006534 06 .145 00 -.0117
Ity 5 [ — 1 1
230832 60 41 .11007523 06 146 00 40059
€3USIL 80 AT . TI0UBUIZ U6 188 U0 — -
231232 40 41 .11009459 06 .146 00 -.0225
<TI00933% 06 1146 00 L0215
231432 60 41 11010407 C& . 146 00 -.0186
- . : v
231832 60 41  .11012261 06 .146 00 -~.0088
136 00
232032 60 a1 .uouxu 06 .145 00
&0 4 .
232232 60 A1 11014089 06 ,146 00 -.0117
23233780 41 11014500 06 .1%6 00 ~=.,0023
232432 40 41 11014938 06 .14 00 -.0107
232632 60 41 .uoxsacu 96 4146 00 0176
60 8 06 146 00 20070
232832 60 41 .110[6651 06 .146 00 0215
% &0 & . - -.0225
233032 60 41 .uoxusc. 06 .146 00 0029
233137 60 41 11017898 06 . 146 00 “OI5%
233232 60 41 .110183C7 06 .146 00 +0137
[] 11020254 06 146 06 ~0059
233932 60 41 11020681 06 .146 0C -.0068
233937 60 &1 11321063 06 146 00 = 016 -
234032 60 41 .11021442 06 .146 00 0107
234137 60 SITTI0ZIEIT 56 . 186 00 0038
234232 60 .11022189 06 =146 00 -20049
__‘—5_2"1'5“1—2;‘ 3 41 . 11022556 06 -
234432 60 &1 11022920 06 .us 20 -0137
23% 8031 3 = B
234632 60 41 111023636 05 .147 00 0178
23473780 A1 11023989 06 . [47 06 .0I07
235132 60 41 .11025360 06 .147 00 0137
0 31 .T11025693 06 - 147 00 0156
235332 60 41 .11026023 06 147 00 -.0107
T II0TEIRB VS L TAT 00— ~O0Z0
235532 80 41 .11026669 06 .147 00 -.0127
U %1 TI026987 06 .I87 00  —=.02I5 —
235732 60 41 11027301 06 .147 00 +0254
-TI027610705 13T UG U2 a— — N
235932 60 41  .11027916 06 .147 00 0029

64/07/30

000032 60 41 .11028218 06 +147 00
B0 R U8 LIAT DO
000232 60 41 .11028310 06 147 00

000432 60 41 .11029386 06 .1‘7 00
04T 11629538 06 . 187 00 —

000632 60 41  .11029946 06 -lk'l ao
- TTIDIVZ20 TE L IAT VG
000832 60 41 .1103D490 06 .148 OO

001032 40 41 .116;1017 06 .148 00
05 . 138 U

~<TIo3127s =
001232 60 41 .11031529 06 .148 0O ~.0205
- T 06 . 148 00 <0158 —

001432 60 4L 11032024 06 .148 00 ~.0234
UO0IS32 60 &1 .TI032265 06 .T48 U0 -OTI7
001632 60 41 .11032503 06 .148 00 ~.0107
O0IT32Z 80 41 11032736 05 .1%8 00 <0275
001832 80 &1 .11032965 06 .HB 00 -.0186
0J 0128

002032 60 41 .11033‘11 Ola .168 20 -.0117
002132 &80 31 .11033628 0039
002232 60 41 .uozauo 06 .l&E 00 <0117
60 % . B85 148 GO ~.023%
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,WUW—WWWET—T‘_WSF WOWBER 077293

——————— FWEQUENCY 82393

- TIRE T U T3
002432 60 41 .11034253 06 .148 00 .0010
2537 . 53 06+ » 0000
002632 60 &1  .11034649 06 .148 00 .0068
- T02TIZ 60 & . 417067, 60 -.0IC7
002837 60 41 .11035029 06 .149 00 L0137
B0 &

003032 60 41

—— —oudt32 S0 &1 11035365 06

003232 60 41

~ —— —g03IIIZ BU 41 TL110359037T

003432 60 At
— 50 T
003632 60 &1
ITIT 50 &1
003832 60 41
004032 60 41
004232 60 41
004432 60 41
004632 60 41
004832 60 41
005032 60 &1
005232 60 41
[3
005632 60 ’ﬂ.
5732
005832 60 ﬁl
00533 60 41
010032 60 41

61013 60 41
010232 &0 41

-1TU3822% 06
- -11036178 06 .l‘o9 o0

T1TO3652T 06 o
.11036672 06 149 00
= s .

=.0217

S1T03521Z 06 .
.11035291 06 .149 00
.11035737 06 - 149 00

+11036046 06 .1’09 00

. T4 T8 .
.11036950 06 .149 00

711037211 06 -150 00
= 5 vs
11037456 06 .150 00

:xxoavesx 06 .150 00

5 . 150 00
11031890 06 .150 00

989 06 .150 00
-HO;GOBZ 0é .150 Qo0
17T 06

.11038255 Ob .151 co

100
.11038553 06 .15\ oC

. 616 06 . 00
.11038675 06 .151 0C

L11038730 06 .i52 00
.1103878C 06 .152 00

.11036826 06 .152 00
.11038867 06 .152 00

010332 60 41
010632 60 &1

B10732 60 %1 .110390CB 06 .15& G0

010832 63 41
010932 &0 &1
011532 &0 41

11832
011732 60 %1
011832 E38
011932 60 41

1203 &1

012132 60 41
012232 60 41
012332 60 &1

L11638904 06 .153 00
.11038989 06 .153 00

.11019023 06 .15% 00

~1153903% 06 +155 00
.11039DC5 06 .158 00

o 1T 6 .159 00
.1)038960 06 160 00
06 1861 00 -

-110338‘17 06 .162 00

859 06 .163 00
.11038817 06 .165 00

S11C38770 06 .167 OU
11038719 06 .168 00

012432 60 Al
012632 560 41
013232
013332 60 41
013332 &0
013532 60 41

013632 60 &1
013732 &0 41

0164032 ~

T . 11037864 06 217 00

L11038663 U6 -170 a0

. 03 06 173 00
.11038539 06 .175 00
TI53B059 O

-11037964 06 :209 00

.11037760 06 .237 00

3T 00
llGBTShO 0é .250 0o

TIC3TITT 06 .30 U0~




STATICN NUMBER &1~ 64707730 ITERATION NUMBER 2777 PASS NUNBER 077302
FREQUENCY  81%9.5% -
- TIRE ¢ Q T3
190132 60 41 .10522805 06 .178 00 0137
50 31 1 <179 00 D166 -
190332 &0 41 .10524636 06 .179 00 -.0283
T T 190832 50 41 T.10525554 06 .179 00 .00%98 - -
190532 60 41  .10526474 06 .179 00 -.0361
TY0E3Z 0 51 10527395 U6 .179 00 L0195
190732 60 41 .10528317 06 .179 00 .0C98
“Y9083Z B0 41 LT0529241 U6 JTTY OO -.032Z 7 " —
191232 60 41 .10532953 06 179 00
- “I91332 60 ®1° LI053IIVES US 179 U0 - .
191432 60 41 .10534818 06 .179 0C
191532 60 %1 .10535753 U6 JLI9 U0 -

191632 60 41 10536688 06 .179 00
T91732 80 a1l JI0537626 U6 4179 00 -

191832 60 41 .1053856& 06 .179 00

- 3. 06 JITY 00 .
192332 60 41 .10543277 06 .179 00
%1 .TUS%4223 O 179 U0
192732 60 41 .10547068 06 .179 00

0 41 . I054B019 U& .179 OO e -

192932 60 41 .10548971 06 .179 00

—— 193037 60 41 ~.10549924 U& .179 0D T T T T
193132 60 &1 .10550878 06 .179 00
193832 60 &1 . 10553747 06 173 00
193532 60 41 .10554705 06 .179 00
80 5T .1055566% 06 .17 00
193732 60 &1  .1055662% 06 .179 0C
9 0 41 .10557585 06 .179 G0
193932 60 1 .10558547 06 .179 00
194032 60 &1 10559510 06 .179 G0
194132 60 41 .10560473 06 .179 00

%1 .10563359 06 .179 00 T

194532 60 41 .10564336 06 .180 00

3 0 41 ,10565303 06 ,180 00 Tttt T T T
194732 60 41 .10566272 06 .1BQ 0C
194832 60 41 .1056724L 06 .180 OC
194932 60 &1 .10568210 06 .180 0G
" 9 41 .10589181 U& . 180 00
195132 60 41 .10570151 06 ,18Q 0O

.10571123 06 .18C 00 - - R
195332 60 41 .10572095 06 .180 00
% % 6 . 180 00

195532 50 41

- 19 60 4
195932 40 41
TTTTTZE0032 40 4l
200132 60 41

&0 %

200332 60 Al

200432 &0 Al
200532 60 41

200832 60 41
T Z0UJ3IT &0 &L

10576964 06 .180 00
10577939 06 _.180 OC

.10578915 06 .180 00
.10579891 06 .180 00

L10580867 06 .180 00
.10581844 06 ,180 00

.10582821 06 .1BO 00
.1058379% 06 _.180 00

.10586733 06 . 180 00
TOS8T7IT U6 180700

-1058869D0 06

201032 60 41 + 180 00

201132 60 41 .10589669 06 ,180 00 -

201232 60 41 .10590648 06 .180 0O

201332 80 41 .10531628 06 .180 0C T - -
201432 60 41 .10592607 06 .180 00

Z0I532 60 #I 10993587 U6 180 DU

201932 60 41 .10597506 0é .180 0D

202032 80 A1
202132 60 A1
202237 78U A1
202332 60 41

«10599466 D& .180 0O

TTTUSTV 445 US T80 00U

10601425 06 .180 0O

202837 B0 &1
202532 60 41

32 &0 41
202732 60 41

202932 60 41

T 10604364 D6

< I080Z505 T
10603384 06

« [80 0UT

.10605343 D&
J10606322 06
.10607301 06

203037
203132

U AT
80 41

> F0BDBITY U5
+10609258 06

203237 &0 41

203532 60 41

JI0610236 06
.10611214 06
10812191 06
.10613168 06

203837 60 &1
203732 60 41

204132 60 41
204232 60 &1
204332 60 41

TTL10618049 08

<106 1AT35 08
-10615122 06

-10619024 06
10619998 06
.10620972 06

204437 6D a1
204532 60 &1

204632 80
204732 60 41
60 41

204932 60 41

31 .10623890 08

T10621945 06
.10622918 06

<10624861 06

10625833 06
-10626803 06

205032 60 &1
205132 60 41

10827773 06
+1062B742 06

205232 60 41
205332 60 41

205637 60 4l
205732 60 41

8 &
205932 60 41

210132 60 41

10629710 06
10620677 06

.10633576 06
10634541 06

06
06
08
.10638390 06

32 60 41 10639351 06 -
210632 60 41 .10643182 06
710732 60 41 10644137 08
210832 60 41 .10645091 06
60 & . 38545 06 182 00 0176
211032 60 %1 .10545997 06 .182 00 .0303
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STATION NUMBER 41 64/07/33 ITERATION NUMBER 2 PASS MNUMBER 077302
FREQUENCY 8149.6
TINE TC Q <3
ZIIIIT 60 &I 10689847 Us 182 00 L0137
211432 60 41 .10650795 046 .182 00 ~.0292
T TZI1532 &0 &1 (10451741 06 .182 OC 0225 - T T
211632 60 &1 .10652686 06 .182 00O .D039
. . B -.0029 —
211832 60 41 .10654573 06 .182 00 ~«0156
. & TEZ OU 902y T T T —
212032 60 41 .10656455 06 .182 00 0176
Z1Z132 &0 8T 7. T065739% U& .182 00 -«0225 - T - cTTTCTTYITTTT T
212232 60 41 .1D858331 D& .182 00 0352
T T T ZIZ33ZT O BU AT . "06 . 182 D0 0107 I
212432 60 41 .10660203 06 .182 00 -.0088
ZIZ535 8031 «IUBBIT36 Vs 182 00 <005y
212632 60 41 .106562068 06 .182 00 ~.0146
ZIZ2TIZ 80 &1 10882999 0b . 182 OU -0127 -
212832 60 41 .10843928 06 .182 00 .0039
- BT T TUBSABSS Us . IHZ TOU <0264 - — . I —
213032 60 41 .10685782 06 .1BZ J0 ~.0195
1313280 31 10886707 0 . THZ UU . -
213232 60 41 .1066763C 04 .182 00 0186
I3 AT 55F U6 . IBZ 0D -.0313 o o - Tt T T T

213432 60 41

<106469471 06 .182 0O

ZYISIZ 60 &1 . TOHTOII0 0B . 182 00

213632 60 41

10671307 06 .182 00

213732 60 & 10672227 U6 .1BZ Q0 So137
213832 60 41 .10673135 06 .183 00 .0117
213937 780 A1 10674047 06 .183 00 ~.023%
214232 60 41 .10678772 06 .183 0O -.0098
T 21A33% 80 AL .106TTETT Ub 183 O -.0088 — e e —
214432 60 41 .10678581 06 .183 00 .0098
14537 60 41 .1067948Z 06 183 00 =.020% —
214632 60 AL ,106803B2 06 183 00 0166
A1 10581275 04 L1831 00 O02%% o - - T T T
215032 60 &1 _.10683961 06 ,183 00 .0039
T 215132 60 &1 T.10s84851 06 .183 00 0020 o -- S s
215232 60 4L .10685740 06 .183 00 .0029
215332 60 41 10686626 06 ,183 00 ~.0098
_ _ 215432 60 41 .10687510 06 .183 0O -.0195
215532 60 Al .10688393 06 . 183 00 -.0098
215632 60 41 .10689273 06 .183 00 .0205
215732 760 41 10690151 06 .183 GO -.0117 T e
215832 60 41  .10691027 06 .183 00 -.0234
215932 &0 41 .16691901 06 .183 0O ~0013 -
_ 220032 60 41 .10692773 06 .183 0O -.0029
220137 60 41 .10693644 06 .183 00 -.0029 - g
220232 60 41 .10694511 06 .183 0O L0195
220332 60 41 .10695377 06 .183 00 .0127 -
220432 60 41 .10695241 06 .183 00 -.0225
220537 &0 AL .10697102 06,183 00 0146
_ 220632 60 4L 10697961 06 .183 00 -.0098
220732 60 41 10698818 06 .183 66 — T T.0Z03 -
220832 60 41 .10699672 06 183 00 .0073
720937 60 31 10700525 06 183 U0 =.UT5% SRR
221032 60 41 .10701375 06 .183 0O .0000
T 221331 B0 %1  .10703911 06 .18A OO -.0322 -
221432 60 41 .10T704752 06 .184 0C .0107
T 21537 &0 ®I" .10TU5591 06 . 184 0O 0088 s
221632 60 A1 .10706427 06 .184 00 -.0010

TIUT B <UZB3 o
221832 60 A1  .10708092 06 .184 OO0 ~.0166
ZZI93Z7 6U 81 . IUTUBYZ0 U5 . 16% UU —.0215 T
222032 60 41 .10709747 06 .184 OO <0156
T T U Z2213T TBYORT L I0710570 U6 L (8% U0 T =.00%9 - B
222232 60 41 .10711392 06 .184 00 ~0L46
B - =.0Us%
222432 60 41 .10713027 06 .184 OO -.0029
M 222532 B0 R1 TL197138%1 U& .[8& OU  —.U06E T TTTTT T T T
222632 60 41 .10714652 06 .1B& QO -0156
- 4IZTIE BU &1 JTUTI5A6U U6 . 184 00 =.0039 -
222832 60 41 .10716266 06 .184 00 .0029
T22T932 TBU4T  IOTITU0 Ub L IB% UU =.030F
223032 60 41 .10TL7B70 06 .184 00 -0293
¢ B0 . . 0176 T - h -
223232 60 41  .1071946%4 06 .1B4 OO0 0127
- Z 3T "TTUTE0Z58 U L 184 U0 =.0137 T
223432 60 Al .10721046 06 .184 0Q +0029
ZXI33T 80 A1 L10TZI333 08 184 00U -.00ZT
(223532 40 4L .10722618 06 .184 0O +0195

T OTZIIYITED AT

10723400

223832 60 41 .10726179
223932 60 &L T 107249355 - —
224032 60 41 .10725728
228637 80 A1 .TU7T30308

224732 60 41 .10731061
&0 41 "UISTIIEIT T T T o
224932 60 41 .1l0732559
225G3T 60 &1 10733303 -
225132 60 41 . 10734044
225232 60 41 10734753
_ 225332 60 41 .10735518
80 31 " .10738255
___ 225532 60 %1 .10736979
&0 &1 0737705 06 185 G0 T -.0020 - T
225932 60 41 0739865 06 .185 00 .0020
7 0 %1 .10740578 06 .185 00 -0000

230132 50 41

-10741289

230232 60 &1
230332 &0 41

1074199
-10742700 06 .1B5 OC

I73 0741 10743401 06 .185 @0 -.0107 T Tttt T T
230%32 &0 41 .10744099 06 .185 0O ~+0059%
230837 60 &1 .IOTA47ST G& (185 00 - 0000 T
230732 60 &1 .10745484 06 oo «0215
230832 60 41 .10TAB1T2 06 “6o .0ota
230932 60 41 .10746857 06 .18% 00 -.0048




JPL TECHNICAL REPORT NO. 32-694

STAYION NUMBER 41 6%/07/30 ITERATION NUMBER 2 PASS NUMBER 07/302 _
FREQUENCY  8149.4
TIME  TC Q cc3
231132 60 41 .10748217 06 .185 0¢ +0000
<10T2B39T 06 18500 — —.0352
231332 60 41  .10749563 06 .185 00 -.0117
<1075023T 06 185 00— .023%" E—
231732 50 41  .10752215 06 .186 00 -.0332
B ~ 188 3
231932 60 41 .10753521 06 .186 00 -.0068
U AT L I0TSR 168 U6 L 185 00— 0156
232132 80 41  .10754813 D& .184 00 .0068
BUAL" TUI0TSET2% 06 LT8E O0 - —.0049 - — —— -
232932 80 41  .10759841 06 .186 00 +0068
. - 3 -
233132 60 41 .10761062 06 .186 00 0244
5 668 U5 186 OO — ,pigs - —— - I
233332 60 41  .10762270 06 .186 00 -0186
DATA STATISTICS STATTON % TR TIoN 2 ————
PASS DATA TYPE BEGINNING END NUMBER OF STD DEV RNS  FIRST MOMENT  SECOND MOMENT
TTHE T VINE T POINYS  C
017252 T3 T729= 730-002337 30 «170-0T = 172-01 «259-07 «295-03
077293 (C3 7/30-002432  7/30~014032 61 -151-01 .154-01 -.266-02 .236-03
=T9013Z  — 1730-2333327 TTTIIR T JIB3S0T L Ta%01 T68-07 0 T 233703
SYATION NUMBER 51 &4757730 ITERATTON NURBER 2~ PASS WUWBER B17367
FREQUERCY BZ28.T
TIRE T Qq (o)

015232 60 51 .10681091 06 .150 00
& -

015432 60 51 :10652762 06 :150 00

015832 60 51 .10686130 06 .150 00

015932 60 5T . IUEB&977 U6 L 150 0D
020032 60 51 .10687826 0t .150 00

- <150 00
020232 60 51 .10689531 06 .150 0C
0751 .TUE92I03 U5 150 00

020632 60 51 .10692964 06 .150 00

108938208 0& .I50 U0

U2073Z 60 5T g
-10694693 06 .150 00

020832 60 51

] - 05 150 0
021032 60 SL_ .10696429 06 .150 00
821232 60 51 110698172 06 .150 00
021432 §0 51 .10699922 06 .150 00
021832 60 51 _.10703444 06 .150 00

210705214 06 -150 00

022032 40 5t
. <150 00
022232 60 51 .10706991 06 .150 00
- lOTOTBB2

022432 40 51 .10708775 06 .156 00

< 10703669 08 .I5T GO
+10710564 06 .151 00

022532 &0 51
022632 60 51

022732 &0 51
022832 60 S1

-107II461 06 151 00
»10712360 06 ,151 00

. 60 08 .
10714161 06 .151 00

6
023032 40 51
0 0

10715064 .
023232 60 51 .10715968 06 .151 00
02333 60 <10 06 .1
023432 60 51 .10717780 06 .151 00

T 10718688 06 .151 00

60
023832 60 51 _,10719597 06 ,151 00
[ . 6 151 60
210723247 06 .151 00

024032 40 51
FZ3 & o1 4162 06

024232 60 51 .10725079 04 .151 00
24332 60 51 .10 96 06 .151 0
024432 60 51 .10726915 06 .151 00

60 51 1072783 & . 151 00

024632 60 S1_ .10728755 06 .151 00

03873260 51 .10729877T 06 .151 00
024832 60 51  .10730600 06 .151 00

1 .10731572 <151
025032 60 51 .10732448 06 .151 00

025132 60 ST .10733374 06 . 151 00
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STATION NUMBER 51

64/07730

LITERATION NUMBER

NUMBER _ 07/302

FREQUENCY 8224.7

TIME € Q

3

025332 60 51
B 51
025532 60 51
B0 51

025932 60 51

7 1
030132 60 51
———— 030737 60 51
030332 &0 Si

B E]

030532 60 51
—— —U30632 BU 51
030732 60 51

gg3Z 80 S

i - §
030932 40 51
031132 60 51
1237
031332 60 51
U313 B0 51
031532 60 51
031732 60 51
B0 5
031932 60 51
032132 60 51
50 51
032332 60 51
$32432 60 51
032532 60 51
032732 68 51
33132

033432 60 51

60
033632 60 51

2 6
033832 60 51
03&032 &0 51
036232 60 51
034432 60 51

6
034632 60 51
5

(]
034832 60 St

035232 60 51
35337
035432 60 51

035632 60 51
—— 35732 B0 51
035832 &0 51

B0 5T .
040732 50 51
041032 &0

0641332 &0 51

_ 0s1s832 60 51
041732 60 51
041932 60 S1
042132 50 51
042332 60 51
042532 60 51

[ 6
042732 60 51
04283
042932 60 51
043 [3
043132 60 51
04323¢ 60 51
043332 60 51
043432 50
043532 60 51

LI0738016 06 .
0257132 60 51 .10738946 06 <151 00
BO 517

10758868 U6 .
.10755809 06 .152 00

035032 60 51

%0132 80 ST .
040232 60 51

. . [14]
.10735228 06 .151 00

110737086 06 .151 00

.10760010 06 .152 oo
T &TTH3 06
.10T425677 06 »152 00
STOTA3611706 7152 00~
10744546 06 .152 00
IsZ 00
107#6518 06 .152 00
L1Q78T3I55 U677
.10748293 06 .152 00

1073923006 .
.10756169 06 .152 00
110752047 06 .152 00
11075298 T
10753928 06 .152 00

110757692 06 152 00
T1gTSES :
110759577 06 .152 00
. 9 .
10761462 08 .152 00

.16763348 06 .152 00

10784292 06 152 00
.10765235 06 _.152 00

.10 9 .
.10767123 06 .152 00

.10173729 Ob .153 00

53 00
.10715616 06 .153 00

10717503 06 1153 00
% .153 00

.10179339 Ob .153 00
153 00

.10731214 06 .153 00

.10783151 o6 .153 00

.10 .
.101550A0 06 +.153 00
. T0T85981
.10786921 06 .153 00
¥61 06 .153 00
.10758800 [ .153 00
“TO789739
.10790618 06 .153 00
LTOT9L616 06 .
.10792553 06 .153 00
~TO793490 U6 .
.101‘?#427 06 .153 00
52 06
.107%291 06 .153 oo
TOT99099 06 153 00~
.10800031 06 .153 00
< 10BT0
10804681 06 .156 00

. TOBUTEET U
.10808386 06 .154 0o

15K VT

. TOBOYIIU 06
.10B10233 08 .154 OD

-10312076 06 .154 OD

% 00
.10513915 06 .156 0o

.l00l57k9 06 .154 [

06 154 00
210817579 06 .154 00
06 . 154 00

.loa\9~04 06 154 00

.10521225 06 .154 00
B% 154 0U
.xoezaoho 05 .xs« oo

8
.10824050 0& .154 OO
o0

.10826655 1] .l56 00

~10827555 06 .154 00
.10B28454 06 .154 00
.10829351 06 .1 0
.10B30247 06 .155 00

043632 60 51
043732 60 51
044032 60 51

L1d831142 06 .155 00
.10832035 06 .155 00
L1083470% 06 .155 O

044132 60 51 .10835591 06 .155 00 -.0146
044 50 L 108364 05 .1 0176
044332 60 51 .10537360 g6 .155 00 -.0019
Bak432 60 51  .10838242 06 .15% 1) -

044532 60 51 -10839122 06,155 00 0147
0 1 . 1084000L 06 .155 00 -.0059
044732 60 51 .10860877 06 .155 00 -.0068
44832 6 .10B & . —.0Z%%
05132 60 51 10844367 06 .155 00 .0137




"

JPL TECHNICAL REPORT

STATION NUMBER 51 54707730

FREQUENCY B224.7

_ ITERATION _ NUMBER [N SU—

IS5 TTT
.lOELblC] 06 .155 03

<T08%46945 06 155 G0

TIME L]
045332 &C 51
045532 &0 51

-10847827 06 .155 G0

<ITB50402 06 1155 0¢

045932 60 51
050132 60 51
51

050332 60 51

~10851257 C6 .155 00

3 T T
-10852940 06
- [of: B

~10854654 06

o

U50%37 " 6T 51 ".IC855499 06

-155
«155
156
JI56

00
00
00
ad

050532 60 51
050732 60 51
837 TET S
050932 60 Sl

60 51

051132 60 51
T .

051332 40 51

051532 &0 51

+10856341 06 .156 QC

«10858019 06 .156 00
~TCBSEBS5 T8 .156 00
« 10859689 26 .156 §)
<ITB80520 TE .156 0O
<10861349 06 156 00

10863901 06 .156 00

SIS8 00 =

.10866663 06 ,156 00

3780 ST . TUBESHE1 06 . 156 DO

<108866276 06 .156 00

~10867500 C6 . 156 00
10BSATCI 06 L 15640
10869515 26 156 00

31808 156 06
.1087“19 06 .156 09
. 917 76 156 00

.XOB'VZ‘IU 06 .156 00

.10874298 06 .156 00
-L0875086 06 . 156 00
«10878214 06 .157 00
+ 10 90 06
.10879762 06 157 09
+ 15 % o
10882826 Gb .157 o0
[ 06 <T57 0o
.10586593 06 .157 00
. 338 T6 .157 60
.lOBGBGBO Cb 157 co
o
.10839556 06 .lS'l 00
157 60~
.IOBQIO[Q CE .157 00
[
.10895048 Gb 157 63
57 060

.103971057 06 .157 00
<158 T0

-10898556 06 .158 00

5T .10899548 05,158 00

051732 60 51
051932 60 51
E]
052132 60 51
052332 60 51
£
052532 60 Sl
&
052732 60 51
2837 60 /T
053232 o0 51
[
053432 60 Sl
- 373 [
053832 60 51
05423 60
054332 60 51
0544 []
054532 60 51
- 4632
054132 60 51
054
954932 60 51
[
055632 60 51
- 573 sU 'S5
055832 60 St
060032 60 51
. 0
060232 60 51

-10960238 06 .158 00

2 5051 .I109CO92E 06, 15800

060432

60 SL

V60537
060632

780 ST

060832

80 5T
60 51

60 51

T T T UsUYIT B0 ST

- 10901610 06 .158 00
SITI0ZZ90 5800 —
.10902968 06 158 00
<109438%3 L1587 D0
»10904314 Ob -158 00
~TCYO4TBI 06 . 158 0O

061032 60 S1  .10905646 06 ,158 00

061232 50 51 .109069&5 06 .158 00

BT 10907620 05 .158 00

061432 60 51 .1C908271 06 .158 00

- ST ".10908B916 06 .158 00

061632 60 51  .10909563 06 .158 00

<ICIIY 05 IS8 U0

061832 60 51 .1C913841 06 .158 0O
~T09TI475 06 . 158 00 —

062032 60 51 .109121(‘6 06 .158 00
e 5 T56°00

062232 60 51 .10913357 06 .158 00

D62432 60 51 .10914593 gb -158 00

062632 60 51 .10915516 06 .159 o0

) &5 06

062832 60 51 .109170210 Ll .l59 00

063032 60 51 .109182[8 06 .159 00

6

063232 60 S1 .109]9391 06 .159 Q0
60 51 .I091598T 86 159 00—

053432 60 51 _.10920561 06 .15% 00

3532 .10 38 06 4
063632 60 51 .10921711 06 .159 60

T 083732 60 31 L10922781 08 1%

06)532 60 51 .10922846 06 .159 00
<10923408 06 . 159 06—~

ouo)z 60 51 .10923966 06_.15% 00

066232 60 51 .10925071 06 .159 00
- 09254618 06 159 OO~

064432 60 51 .10926161 06 .159 00

2 6 -T0326TC0 06 . 159 00

064632 60 51 .10927235 06 .159 00

] .

NO. 32-694
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SYATION NUMBER 51 £8/07/33 [TERATION NUMBER 2 PASS NUMBER 077312

-

FREQUENCY 8168.0

e ——— T T —————

J#_rdf’r;,r

TIiME TC @ [

S0 ST - 10355972 06 &
234932 60 51 .1034T55% 06 +187 00
$032 B0 5 T1C33BT8% 06 .
235132 60 51 .1034B618 D6 187 00
- — —Z35737 "80 51 .103WII5T U6 LT87°00
235332 60 31 .10349700 06 L 187 DO

- I%5%32 60 5T . 5 187 UT
= 235532 60 51 .10350799 06 .187 20 -.004%
— —%35§37 ~BU ST 10351355 U6 -TB7 TO T .0020 T - I - T - ST T T
235732 60 51 .10351915 06 .187 00 L0176
— — -Z35§37 B0 51 10752480706 .T87 DU .0029 - T I— T — e T
235932 60 51 .13353049 Do .187 00 -.0215 . o
647407731
00032 60 51 .10353622 06 .187 09 .0293
— —  —gogT3z B0 ST L1335%2007 06 TIBT 0O T -.0137 s T T T - - A
009232 60 51 1035676l 06 .187 GO -.D146
—_— —BU ST &7 U6 SIBT U0+ — T T T T T
0060432 60 51 .10355958 06 .187 09 -.0117
- ’—oomwxﬁ.lmmb’ﬁsv—w—‘”-.6234'*-*‘"' Tt —_— T — e T T
000632 60 51 10357151 06 187 90 .0225
— ——00757 0 ST .TI35175% 06 -187700 T ~ 0244 - - — T T - —— T T
050832 60 51 10358361 06 .187 OO -.0127
- i . & . 187 00 L0059
001032 60 51 .10359588 C6 .187 00 ~.0146
631132 . 06 187 00 TLO0RY - - — —
001232 60 51 .1036D832 06 .187 30 L0166
GTI53. . — 187 0C  T.OCA9 . - - T B - - — T
001832 60 51 10363368 06 .187 OC -.0146
§IT327 60 5T . 451z 06 .IBT U0 .
001832 63 51 .l0364661 06 . 187 00 .0088
451932 &0 51 10365313 6 16T 00 -.0l3% “ T T T T T -
002032 60 51 103865970 06 .187 00 -.0137
502132 60 51 10366630 06 187 00 =.0020 - T
= 002232 60 51 10367295 Q6 .187 00 ~.0303
- GZ3 (3 ~10367363 06 .18
002932 60 51 _ .1¢372057 06 .187 00
€30 %6 51 10372753 06 .187 00 .
063332 60 51_ 10376864 G6 187 00 .0059 _ o
5353432 60 51 10375576 & L187 00 T -.0078 7 - o )
903537 50 5L 1037629l 06 .187 0O -.0273 _
Je35— &0 51 -10377010 (6 187 00 — 1% B —
203732 60 51 .10377731 C6 187 09 -.0127 . _ }
353832 60 51 .10378459 08 187 6u -oen17 ’* T T e
203932 60 51 .1037919) 06 187 €O .001G
504032 60 51 .10379924 66 L1887 TO —.olo7 - Tt T -
004132 60 51 .103806&62 06 .187 00 _-.0176 e
[ . 4y - -
004332 60 51 .10382148 06 ,187 00 ~.0029
- g4Iz 60 51 10382897 o6 .i87 00 -.0254 e T T - T o -
— 004532 60 51 .10383652 06 .187 0O .0003
—onEB3Z BT ST .1T3B4ATH TA .18 OC Toosy 0 T T
004732 60 51 .1C385l66 C6 .188 00 -.0107
o0%832° 60 51~ .10385929 Cc6 .18B 00 -.0117 — —————
004932 6U 51 .1038669s 06 .188 00 L0010
— —— -posTIZ B0 5T .Y0IBTEET D6 183 0D ~o117 e i -
005132 60 51 .10388241 06 .188 0O .0029

—gusZIT b —I03 75 . 1880 ~.U0T8
005332 60 51 .1038980 C6 188 0C 5
UUSE3z- &0 ST ,1T390%585 U6 .18B8 OU
00553z 60 51 10391373 06 .1B8 00
—— 55537 B0 51 10392165 06 .188°00

305732 60 51 .1C392960 C6 .188 00

———— "OU% &0 5T 10393759 U6 - "
005932 60 51 10394561 C6 .188 00

———  UTOUTZ 60°ST 10395366 TH . 188 00

010132 60 51 .10396175 06 .188 0O

— —— g1oz32 60 51 ,T039698B TE 188 DO

310532 60 51 .10399445 C6 188 00

TTORUDZTC Ub -
010732 60 51 -10401099 06 .188 0OC
55 .

TIOB3Z

010932 60 51 .1C402767 Cé .188 00
—OTI03Z 60 51 . IT4U3EC6 06 <188700
011132 60 51 .10404447 06 .188 00
737 B

011332 60 51 .10406141 26 .184 00
—e-— 11432 60 51 .ICAT6 793 C& 188 DO
011532 60 5L .10407847 06 .188 OC
ST1537 80 51  .104T870S B8 . 188 D0
011732 60 51 .104095466 C6 ,188 OC
80 TSLLY! -

10 158 00

011932 60 51 .1€#11297 C6 .188 0C

332 ® LIU%I5677 06 188 00

012532 60 S1  .10416563 C6_.188 0O

3 6 51 .10417451 c6 »188 DO -.DCs8

012732 60 51 .10418341 06 .188 00

012832 60 51 .lu# & 188 00

_ 512937 60 S5t .10420132 06 .188 00

013032 60 51 L16%2[032 T6 188 00

013332 60 51 .10423744 C6 .188 00

3134327 60 51 .10424659 Cb .188 09
913532 60 5L 425573 C& 188 09

o136 &0 51 56 L1688 00

~ 013732 _6C 5t 4 } 26 .188 OC
——313832 6L 51 .1G4Z 06 .188 00

213932 60 51 41429255 U6 .188 DU
S14G37 60 51 10432183 06 188 00
014132 6C S1 10631113 06 ,1B8 00
014232 60 51  .106432245 C6 L1848 00
014332 60 51 10432981 06 _.188 0C
014437 60 51 .10431919 96 188 oo
014532 60 SL 10436859 U6 .188 CC
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__STATION NJYMBER 51 64707731 . ITERATIUN NUMBER 2 PASS  NUMBER _07/312

FREQUENCY 8168.0

TIKE T Q cc3
UT4832 &0 51 <1C4358C2 05 188 0T =.0049 T I -
014732 60 51 .10436748 06 .188 £Q =.0117
T 01383777607 5T T.1C437696 06 . 188 06 0078 Tt T T oo
014932 60 51 .10438446 96 .188 0D -.0156
TO015032 B0 51 .10439599 06 .183 00 -.0293 oo T "
015132 60 51 .19445555 né ,188 OO 0156
UI5237 60 51 .10%4I5177 16 163 00 .ot 7T T - o
015332 50 51 .1C442473 26 .188 00 -.0029
TTOISA3Z B0 51 .10443436 D6 L 1BB 00 -.0137 - . T
015532 60 51 .17%4442 06 .1B8 00 0010
T UISE3Z 60 51 .ID445349 05 L18B 00 .0C78 R T T
015732 60 51 .10446339 06 ,188 00 -.0078
UISE3Z &0 51 <i0&473T1 w6 .I88 DO T =Ju127 T T T T T T -
015932 60 51 .1044B2B6 0& .18R QO -.0088
TUZ003IZ B0 ST TI10449263 06 188 OG «C06B o
020132 60 51  .1045%242 36 .188 CG -.0012
T T T U202377760 51 TLTTAS51223 J6 188 OC .0020 T/
025332 60 51 .1945220C6 C6 ,188 00 -.0156
UZ0437 &0 ST TTU453192 U6 TBE GO ~0098 T T i

020532 60 51 .10454138% 06 .1R8
“O2083Z B0 51 LICA5S17) 06 .1B8
02C732 60 Sl .10456162 06 .1B8
020832 &0 51 L IT457I57 05 189
020932 60 51 .10458153 06 .189
021032 60 51 10459152 06 189
021132 60 51 .10460152 D6 .189
T TD2I237 80T 10461155776 L 189
021332 603 51  ,10462159 06 .189
TUICHE3T66 06,189
021532 60 51 .1C46&174 06 .189
021632 60 51 10485185 04 .[89 00
021732 69 51 .10466197 04 .189 0C
021832 60 51 .16467212 76 .189 0G
021932 60 51 .19468228 06 .1R9 00
8051 T T0%693%6 C6 . 189 N
022132 60 51 .10479266 C6 .1BY 00
0237237 60 5T .1ce7L267 06 ,1B9 OC . 3 h
022332 &0 51
- 922%32 60 51
022532 60 51 .10474363 06 .189 Q%
GZZ837 760751 V10475392 o6 189 02
022732 40 51 ,10476422 C6 .l8% 00
3 1 .TCa79524 08 189709
023132 &0 51 .1C4BD561 %6 .189 00
023237 6075I7 T .12481620 06 . 189 00
023332 69 51 ,104B2643 06 .189 0O
TTTTUTOIIA3T80 51 .11483682 06 . 189 00
023532 60 51 .10484725 06 ,189 O
<ICEB5TT0 08, [BI TL "
L10686B17 76 .189 0O
10487865 06 .189 0C
023932 60 51 .1£48891l4 56 .189 20
0Z%U32 &0 51 IT4BII65 U5 L1895 UT
324132 63 51 .10491017 06 .189 00
232 60 51 10492070 3& L1855 00
024332 60 Sl .10493125 G6 .189 00
TTTTTUZAR3IZ B0 ST 10493187 T8 LIBY 00
024532 60 51 .10495239 06 .189 02
U2%4532 60 5T . 10495298 U6 . 189 00
024732 60 51 .10497358 %6 .189 OC
T T V%832 B0 ST LT0%498420 T& 18900
025132 &0 51 .10501611 06 . 1B9 0C
T U29237 80751 LIGS02677 58 UIB9 0T
225532 0 51 .1C505882 96 .189 00
UZ5632~ &0 51 L IU5C6953 06 <19 GO
025732 60 51 .10508C25 06 .190 00
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